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MAXIM’S FLYING MACHINE. 

Mr. Hiram Maxiw, well known for his many ingen- 
ious inventions, who is, moreover, a very practical and 
successful mechanic, has for some time past devoted 
considerable study to the subject of aerial navigation. 
His practical experiments in this direction, which have 
been many and various, appear to have crystallized 
into the form of a machine which might be called a 
steam kite. The experimental device consists of a thin 


=| sheet or kite 4 ft. wide and 18 ft. long, which is pro- 


pelled by a screw capable of 2,500 revolutions per 
minute. According to{nformation given by Mr. Maxim 
this machine, when properly inclined and pushed for- 


oe | ward by the screw at the rate of 30 miles per hour, wili 


waintain itself in the air ; if the forward speed is in- 
creased to 35 miles per hour, it begins to ascend ; at 90 
miles its rising power is quite strong. 

Mr. Maxim says he has already expended $45,000 on 
these tests, and is now at work on a large wachine of 


oreia’ | silk and steel, with a plane 110 ft. by 40 ft., with two 


wooden screws 18 ft. in diameter. A petroleum con- 
densing engine will furnish the power. In his previous 
experiments he found that one horse power would 
carry 138 pounds 75 miles per hour. He had proved 
that the screw would lift forty times as much on the 
propelled plane as it could push. A motor hesays has 
been built, weighing 1,800 pounds, which pushes 1,000 
pounds, and will consequently lift 40,000 pounds. The 
estimated weight of his engines, generator, condenser, 
water supply (2 gallons), petroleum (40 pounds per 
hour) and two men is about 5,000 pounds. Thus with 
a steam kite weighing in all 6,800 pounds he calculates 
on having an ascending power equal to 40,000 Ib., or 
23,200 pounds more than the dead weight, say eleven 
tons. It is devoutly to be hoped that Mr. Maxim will 
soon beable to demonstrate the success of his great 


passenger kite. 


ANOTHER POLAR EXPEDITION. 

A small and staunch steam vessel, the brigantine 
Kite, sailed from New York June 6 for Whale Island, 
on the west coast of Greenland, 77 degrees and 20 
minutes north latitude. The vessel had on board 
Lieut. Peary, of the United States Navy, his wife, and 
five men, who designed making from that point an 
overland exploration, in a northeasterly course, to as 
high latitudes as possible, determining, if practicable, 
the northern coast line of Greenland, and acquiring 
all obtainable information relative to the polar seas. 
Explorers have wany times been much further north 
along the coast line, and no great difficulty is antici- 
pated in reaching the point sailed for, at the foot of 
Humboldt Glacier, about the middle of July. Here 
er the coast is bordered by mountains, which it is the in- 
m tention of Lieut. Peary to climb, carrying his sledges 
and abundant supplies, with the idea that he will then 
be at the surface of a great ice plateau, which he in- 
tends to make his highway to the far north. 

It is the intention of the explorer to get well estab- 
lished in winter quarters before the four months’ sea- 
son of darkness and extreme cold sets in, and supplies 
sufficient to last the party for three years have been 
taken, although it is said that game is abundant in 
that section. With the northward movement of the 
sun in the spring, the real work of the expedition will 
commence, the journey northward being made on snow 

















“6* | shoes and with sledges. It matters not how deep the 


snow way be, in Lieut. Peary’s opinion, and he [is an 
experienced snow traveler, counting “ deep, soft snow 


12886 | as the perfection of roads,” but chasms and ragged ice, 


which he expects mainly to avoid in the route chosen, 
are the only obstaclas from which difficulty is antici- 
pated. 

But, even if Greenland extends only a little way be- 


™!/ yond Lieut. Lockwood’s furthest point, Lieut. Peary 


has before him a round trip journey of about 1,200 
wer | wiles. Just as Nansen traveled, now over a hard 
crust, and then through deep, soft snow, Lieut. Peary 


12883 | is likely at times to find sledge hauling very hard work, 


Gen. Greely believes that the inland ice is not e¢oter- 


nen | Minous with the north coastof Greenland; and if this 


theory is correct, {Lieut. Peary will probably find it 
difficult to reach the north coast by{the route he pro- 
poses, for he and his comrades could not travel far 
overland, packing their provisions on their backs. At 
any rate, if defeated in bis main purpose, he will per- 
haps be able to follow the ice edge east to the east 
coast, and completely determine the northern exten- 
sion of the great ice cap of Greenland. 

There is also aboard the Kite another party known 


vars | 88 the West Greenland Exploring Expedition, of the 


Academy of Natural Sciences, of Philadelphia. This 
party consists of Prof. Angelo Heilprin, leader and 
geologist ; Prof. Benjamin Sharp and Prof. J. F. Holt, 
zoologists ; Dr. William E. Haghes, ornithologist ; Dr. 
William H. Burk, botanist, and correspondent of the 
Philadelphia Ledger; Levi W. Mengel, entomologist ; 
Dr. Robert M. Keely, surgeon ; Alexander C. Kenealy, 
who will keep the journal of the expedition. 

The scientists from the Academy will accompany 
Lient. Peary on the Kite to Whale Sound. Thence the 
vessel will return direct to Upernavik and from there 





; us! to Disco Bay. Some of this expedition will disembark 
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there ; others will cruise on the Kite in whatever di- 
rection seems best to them to obtain the information 
they seek. 

The land division will explore the interior of the 
country, in particular an unnamed mountain back of 
Diseo Bay, of which geographers know nothing, of 
whose denizens zoologists and of whose flora botanists 
are ignorant. Returning southward, several fiords will 
be explored, and the height of glaciers be determined 
as accurately as possible. 

Near Godshaven there is another unnamed and un- 
known mountain which will be climbed and examined. 
From there the party will go to Ivigtut, and thence to 
St. John’s, Newfoundland. Everywhere its members 
will make zoological and botanical collections and try 
to inform themselves of Greenland’s geological forma- 
tion. The last named party hope to be home again 
about the middle of next September. The expenses 
of both expeditions are borne in part by the Academy 
of Natura! Sciences and in part by private subserip- 
tions. 





‘ +>» 
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Recalescence in Steel and Iron, 

In the current number of the Philosophical Maga- 
zine Mr. F. J. Smith gives an account of some new 
methods of investigating the points of recalescence in 
steel andiron. The object of the experiments was to 
discover the time connection which exists between the 
change of form and the change of temperature. Sev- 
eral methods of experimentation were tried, and the 
following was the one fiually adopted. The upper end 
of the steel wire to be tested was fixed vertically ; the 
lower end was attached to a long light lever of alumi- 
num, so arranged that a small change of length of the 
wire caused a large movement of the end of the lever, 
which traced a line on the smoked surface of paper 
rotating on an ordinary physiological chronograph 
cylinder. A platinum-platino-rhodium thermo-couple, 
twisted round the wire where it was heated, was in 
circuit with a Deprez-D’Arsonval galvanometer. By 
means of this combination the temperatures at which 
the changes of length of the wire took place were read. 
The movements of the beam of light reflected from the 
galvanometer were recorded on a moving photographic 
film. The outcome of the experiments was that the 
changes of fourm of the metal under examination took 
place at the times of change of temperature, so that a 
curve so traced on the smoked paper can be used as an 
index of the changes of form and the changes of tew- 
perature. Thinking that it might be probable that 
these changes might be accompanied by some sounds 
at the critical points, the following apparatus was con- 
structed: A mica disk was fitted into a circular recess 
turned out of a pieceof wood. The steel wire under 
examination was attached at ope end to the center of 
the disk, at the other to a vertical post. The front of 
the recess into which the mica disk was fitted was far- 
nished with two sounding tubes. On heating the wire 
a certain temperature was reached at which a sharp 
crackling sound was heard. As the temperature was 
increased this ceased ; then, on removing the flame, at 
the same temperature at which the first sound was 
heard, asecond similar sound occurred. This took place 
at the point of recalescence. As the wire cooled this 
ceased, and then, when a temperature of about 490°C. 
was reached, a very sharp sound was emitted. This 
third sound appears to take place at the second criti- 
cal point observed by M. Osborn. The wire used fin 
these experiments was steel pianoforte wire, annealed 
and straightened. The last experiment was also ar- 
ranged so that the steel wire when heated should be in 
a strong magnetic field. Repeated trials showed that 
the sounds produced were in no way altered by the 
fact of the wire being in the magnetic field. 

ee Oe 
Lead Pipe Pierced by an Insect, 

K. Hartmann, in Gesundheits Ingenieur, January 
15, 1891, relates a case in which a lead pipe was cut 
through by an insect that was actually found with its 
head in the hole pierced by it. A workman was called 
in to repair a defective pipe which had been injured on 
a previous occasion, as was reported, by a ‘*‘nail hole” 
occurring in a soldered joint. This time the worm (a 
wood wasp) causing the mischief was found in situ. 
The hole on the exterior of the pipe was of a rounded 
form, about one-quarter of an inch long by one-eighth 
inch wide, and the penetration was through the entire 
thickness of the metal. Though of rare occurrence, 
well authenticated instances of similar injuries by in- 
sects are on record. 





THE tannin present in tea is absorbed by suitable 
animal substances, such as horn shavings, dried albu- 
men, hide clippings, and the like. It is preferable to 
add the material to the tea in the dry condition before 
the infusion is made. Bat it may also be added to 
the infusion, or the infusion may be passed or filtered 
through a layer of the substance. The quantity of 
animal substance to be added to the tannin-containing 
material must be determined by the amount of tannin 
contained in it. In the case of tea the propurtion may 
vary from one to two parts of ental eahatanse to ton 
parts of tea.—H. Grimshaw. - 
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THE “ARROW WEED” AND MEXICAN “ JUMPING 
BEANS.” 

It has long been known that the Indians in Mexico 
make a powerful poison from some native plant, which 
poison, in a milder form, is also used as a cathartic. 
It has also long been known that seeds possessing the 
curious power of jamping are produced upon the same 
plant in Mexico and are sent to other parts of the 
world, forming quite an article of commerce. The 
exact nature of this plant, however, has hitherto re- 
mained a mystery. Atarecent meeting of the Wash- 
ington Entomological Society, Professor C. V. Riley 
read an interesting paper on the determination of the 
plant upon which these “* jumping seeds ” are produced. 
In the Transactions of the St. Louis Academy of 
Science for 1875, in an account of Carpocapsa saltitans, 
Westwood, the insect which causes the saltations of 
the ** beans,” he had called attention to the fact that 
the particular euphorbiaceous plant upon which these 
seeds are produced was not determined. Westwood in 
his original description of Carpocapsa saltitans states 
that the plant is known to the Mexicans as Colliguaja, 
and in a recent letter to Professor Riley from M. 
Chretien, of the French Entomological Society, the 
plant was referred to as a Mexican euphorbiaceous plant 
called Colliguaja odorifera, Moline. About this time 
Mr. J. M. Rose, of the botanical division, brought to Pro- 
fessor Riley specimens of plants recently collected by 
Dr. Edward Palmer, who sent with the plants speci- 
mens of the capsules, thus rendering it certain that 
the jumping bean occurs on this particular plant. It 
turned out to be undescribed, has been referred to the 
genus Sebastiania, and will be described by Mr. Rose as 
S. palmeri. Professor Riley decides that the reference 
given by M. Chretien is erroneous, as Bentham and 
Hooker give Colliguaja odorifera as from South 
America, and thereis no record of it as from Mexico. 
Comparison of the specimens in the Department 
herbarium showed that while evidently closely allied, 
Colliguaja is quite distinct from Sebastiania, which 
renders it rather remarkable that the name given by 
the Mexicans tojthe plant should be identical with that 
adopted for the South American genus. The name 
seems to be of Chilean origin, and was doubtless intro- 
duced into Mexico by the Spaniards. It is doubtless 
applied to various euphorbiaceous species having the 
same poisonous attribute, whether occurring in Mexico 
or south of the equator. 

A closely allied species of Sebastiania from the same 
localities (as yet undescribed, but which Professor 
Watson will describe as 8. pringlet) also shows evi- 
dence of being infested with Carpocapsa saltitans, and 
a third species (S. bilocularis, Watson) is infested by 
an allied larva of a moth which Professor Riley de- 
scribes by the name of Grapholitha sebatianiae. There 
is therefore good evidence that the insect causing the 
saltations of the “beans” develops in the capsules of 
as least two different species of the genus Sebastiania 
The young larva doubtless hatches from an egg laid 
externally on the capsule, and penetrates the same 
while quite young, very much as in the case of the 
common pea weevil. Dr. Palmer found 8. palmeri 
only in certain canons near Alamos, where it is popu- 
larly known as palo de la flecha cuero de lus simellas, 
brincaderos (arrow tree which produces the jumping 
beans). The plant exudes a good deal of milky juice, 
which is what the Indians use on their arrow heads. 
It is a loose-growing shrub, from 5 to 8 feet high, the 
wood very hard, and the milky juice readily crystalliz- 
ing into a clear, white, brittle substance. In the ap- 
pearance of the wood it reminds one somewhat of our 
witch hazel, and in the leaf of a broad-leaved willow. 
As in the case of other Euphorbiacea, the carpels, or 
each of the three parts of the capsule, dehisce, or sud- 
denly split when ripe, but when the larva inhabits the 
same, the parts fail to separate, being kept together 
by the carpet of silk which the larvaspins on the inside. 
The peculiar jumping motions of the carpel are thus 
produced, as first described by Professor Riley in the 
Transactions of the St. Louis Academy aforemen- 
tioned. The full grown larva, by its holding fast to 
the silken lining by its anal and two hind pair of 
abdominal pro-legs, which have very strong hooks, 
then draws back the head and forebody, the thoracic 
parts swelling and the thoracic legs being withdrawn. 
The contracted parts being then suddenly released, the 
larva vigorously taps the wall of its cell with the head, 
sometimes thrown from side to side but more often 
brought directly down, as in the motion of a wood- 
pecker when tapping for insects. The seed will thus 
move whenever warmed for several months during the 
winter, because, as with most tortricid larve, this one 
remains a long time in the larval state after coming to 
its growth and before pupating. 

Remarkable as are the movements of this seed, Prof. 
Riley remarked that they are thrown into the shade 
by a little jamping gall produced on the leaves of our 
post oak and other oaks. This is a little spherical 
seed-like gall, and the insect within, and which pro- 
duces the fly known as Cynips saltatorius, can make 
it bound twenty times its own length. Here the mo- 
tion is imparted by the insect in the pupa and notin 
the larva state. 





THE MANUFACTURE OF BIRCH OIL. 

A profitable industry, and one of which but little is 
known to the world at large, is carried on among the 
hills of New England. It isthe manufacture of birch 
oil, and five years ago it was an industry that paid 
the limited number of men engaged in it a very hand- 
some return for their labor, but the placing upon the 
market of an adulterated oil has cut down the price of 
the pure article, and now the manufacturer fails to 
realize the liberal reward for his labor that he did 
formerly. 

Birch oil has a market value as a flavor. It is 
used largely in the manufacture of confectionery and 
is sold, almost invariably, under a label that calls for 
the essence or extract of wintergreen. Pure extract or 
essence of wintergreen does not exist, nor is there any 
need of it, for the clarified oil of birch gives one a per- 
fect wintergreen flavor, and it is so pungent that the 
smallest drop placed upon the tongue will blister it. 

The manufacture of pure birch oil is now confined 
to the State of Connecticut, where there are eight mills 
now in operation. Ten years ago the industry was 
known only in Pennsylvania, and all the birch oil mar- 
keted passed through the hands of one wholesale drug 
firm in Philadelphia. The increased demand for the 
oil resulted in its adulteration, and in the manufac- 
ture by acompany of German chemists in Philadel- 
phia of what is known to the trade as a synthetic oil. 

Ten years ago hardly anything was known of the 
manufacture of birch oil outside of Pennsylvania, and 
the secret of clarifying the oil was known to only a very 
few. About that time Rev. Tom Dickerson, of Essex, 
Connecticut, saw an opportunity to turn the vast for- 
ests of birch that crown the hills of New England into 
profitable use, and he sent his son to Pennsylvania for 
the purpose of learning the process of manufacturing 
theoil. The son secured a position in a birch mill, 
where he worked eighteen months, and during that 
time he had got an idea of how the work was done, 
and he mandged to learn what chemicals were used in 
clarifying the oil. With this knowledge young Dick- 
erson returned to Connecticut and engaged with his 
father in the manufacture of the first birch oil ever 
extracted east of the Keystone State. 

The first birch mill was built at Joshuatown, a de- 
lapidated hamlet on the Connecticut River, nearly op- 
posite Essex, and there Tom Dickerson & Son began 
the work that in three years gave them both an inde- 
pendent fortune. The success of the shrewd minister 
stirred the blood in the veins of some of the observing 
Yankees, and within two years there were six birch 
mills in operation within a radius of ten miles of 
Joshuatown, and this number has increased to eight. 
Although the clarifying of the oil is not an open secret, 
it is known to a large number of men who are en- 
gaged in the business. 

Witha capital of twenty-five hundred dollars a man 
can set up his plant and begin the manufacture of 
birch oi]. The best and most profitable mills are 
equipped with six water-tight wooden tanks, about six 
feet square. In some cases these tanks are so built 
that a fire may be set under them for the purpose of 
boiling the water that they contain. These tanks 
have copper bottoms. In many of the mills the work 
is done by steam, and in such cases there must be a 
furnace and boiler, and a coil of steam pipes is laid in 
the bottom of each tank. With tanks, pipe, boiler, 
a few glass jars, and a good supply of fresh, cold water 
the manufacturer is ready for business, 

The farmers are paid three dollars a ton for birch 
brush that must not be more than two and a half 
inches in diameter, and the only variety of birch used 
is the black, mountain, or sugar birch, From the yel- 
low and white birch no oil can be extracted. 

If the farmer does not live more than six miles 
from the mill, he can, by working early and late, man- 
age to cut and haul to the mill one tonaday. This, 
to the average New England farmer, is very profitable 
work, and the building of birch mills in their midst 
has been of great benefit to a large number of them. 
Many of these men who have birch to sell are not so 
favorably located as others. There are many men who 
drive a slow-going ox team to the mill with but halfa 
ton of brush, and the distance that they travel going 
and coming is more than twenty miles. Their com- 
pensation for the day’s labor of three yoke of oxen 
and themselves is one dollar and fifty cents, but these 
men are satisfied with that, and in most cases their 
farms are clear of mortgage and they are not indebted 
to the village storekeeper. 

The brush is chopped into pieces of from one and a 
half inchés to five inches long, by a heavy machine 
built with heavy knives, on the principle of a hay 
cutter. One ton of brush can be ran through a cutter 
in an hour if kept steadily running. 

These short pieces are thrown into the tanks, in 
which about a foot and a half of water bas been 
placed, the fire is then built or the steam turned on 
and the water set a-boiling. While the water is being 
heated, the covers of the tanks are shut and “ plas- 
tered ” or sealed around the edges with rye flour paste. 
This is to prevent the steam from escaping. 

The water in each tank is kept at a boiling point 


six hours, at the end of which time the life of the 
birch is extracted. 

Entering each tank near the top is an iron pipe, 
through which the steam escapes and passes through 
a coil placed in a barrel that is kept full of running 
water. In this manner the steam is condensed and 
drops into a glass jar, placed uader a pipe at the bot- 
tom of the coil, for its reception. 

Birch oil in a pure state is much heavier than water. 
Thirteen fluid ounces weigh a pound, and instead of 
rising to the top of the condensed steam, it settles to 
the bottom of the jar, where, in its action when the jar 
is moved, it very much resembles quicksilver, 

In its crude state the oil is of a copper hue. If boiled 
in tanks with copper bottom, or if cooked over a steam 
coil, it is of the darker hue of iron. The most popular 
and the cheapest method of clarifying the oil is as 
follows : 

The oil in its crude state is poured upon a woolen 
blanket that is then laid upon the top of the brush 
inatank. The covers are ‘ plastered “ down and the 
water set a-boiling. The steam passes through the 
blanket, which absorbs the particles of copper and 
iron, and the oil drops into the receptacle at the bottom 
of the worm of « hue that is a very light green or like 
the essence of lemon. Clarifying the oi! by the use of 
chemicals is much more expensive and generally less 
satisfactory. 

A tank six feet square wil! hold aton of brush and 
each ton yields four pounds of oil, The mills are run 
during the season, night and day, and each tank is 
filled three times, The daily product of a six-tank 
mill is about seventy-five pounds of oil perday. Five 
years ago, the oil brought three dollars and fifteen 
cents a pound readily, but now the price is one dollar 
and a half a pound, but even at this reduced figure 
the birch oil manufacturer is able to pay his running 
expenses and make a neat income besides. 

The product of the eight mills in Connecticut is 
handled by ove firm in Essex, Connecticut. The mills 
do not run during the summer, because of the trouble 
of preparing the brush for the cutter, it being necee: 
sary to remove the foliage. The season opens about 
the first of October and the mills run until the last of 
April. 

The oil of birch in an adulterated form is used in 
tanning leather to imitate Russia leather, which has a 
very peculiar odor. For a long time tanners were ata 
loss how to give American hides this odor. They finally 
discovered that birch oil would do it, and now a great 
deal of it is used for that purpose. 

Further information on the subject will be found in 
the SCIENTIFIC AMERICAN SUPPLEMENT, No. 836. 

A RT REE EN Se 
Brain of Laura Bridgman, 

Every one has read accounts of Laura Bridgman and 
of the marvelous results obtained by Dr. Howe in 
educating her. Losing her sight, hearing, and nearly 
all sense of smell and taste at the age of two, she 
remained practically without education until the age 
of nearly eight years, when she was placed under Dr. 
Howe’s care. A careful record of her intellectual pro- 
gress was kept for many years, and in 1878 Professor 
Stanley Hall made a vaiuable series of physiological 
and psychological tests upon her. She was shown to 
have some sense of taste, but practically none of smell. 
She could not hear even the loudest noise, but appre- 
ciated vibrations. Rotation made her dizzy. Her tac- 
tile sense was two or three times more acute than nor- 
mal. Mentally she was eccentric, but not defective ; 
she lacked certain data of thought, but not the ability 
to use what data she possessed. Her emotions were 
very lively, and she had a certain hysterical tendency. 
She died in 1889, at the age of sixty. Her brain was 
obtained, and has been studied by Dr. H. H. Donald- 
son, of Clark University (American Journal of Psycho- 
logy, September, 1890). 

Dr. Donaldson’s report is a model of careful scientific 
work, and contains much of interest to students of 
anatomy. But his findings are decidedly meager and 
show little more than would be expected. The brain 
weighed about 1,200 grammes. This is considerably 
below the average for women, which for Anglo-Saxon 
and German races is about 1,275. Considering her 
small stature and body weight, the brain, however, 
was not especially small. 

An examination of the lobes and convolutions showed 
that there was some defect in the centers for articulate 
language ; also defect in the occipita! lobes, especially 
the right (visual center), and in the temporal lobes, 
especially the tips. This last condition may have been 
due to her imperfect sense of smell and taste. The fic- 
sure of Sylvius was short, and the posterior corpora 
quadrigemina small. A careful microscopical examina- 
tion might give some important information as to the 
central course of the optic and olfactory tracts, but 
this has not yet been done. There was nothing in the 
appearance of the brain which would ally it to low 
type, criminal, and insane brains.— Medical Record, 


HABITUAL divers in salt water often have inflamma- 
tion of the eyes. The exposure such diving necessi- 
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ee ee 


—.. 


rue 


37° 
Progress ef Hallway Electrics, 

While electricity may not yet be able to take the 
place of steam as an economical motive power for rail- 
way trains, it is demonstrating its ability, when pro- 
perly managed, of cutting into the business of existing 
steam railways. The latest illustration of this is to be 
found in the passenger travel between St. Paul and 
Minneapolis. Until recently the steam railroads have 
controlled this business, and, with the exception of the 
fares charged, have given a fairly satisfactory service, 
but an electric road is now running between the two 
cities, connecting with the street lines of both, and in 
the half year which it has so far served the public it 
bas taken such a large portion of the patronage from 
the steam railways that the latter will probably with- 
draw from competition for the local passenger traffic 
between the two cities. The reason is plain. The 
steam railroads charged 30 cents for a single trip of ten 
miles and 50 cents for a round trip, while the electric 
road has been pat on a paying basis while charging but 
20 cents per round trip. In addition to this difference 
in fares, the electric road runs its cars more frequently 
and gives transfers to other street railways in either 


city. 








The electric company is making preparations to han- 
die a very extensive traffic, and will soon be able to run 
trains onder one minute headway. The 30 horse power 
motors first used will be replaced by new ones of 50 
horse power, and the cars will be ran at higher speed | 
than at first. Similar conditions of travel in other 
places will doubtless be met in the same way, and be- 
fore railroad men realize it, electric railways will be 
running, the character of whose traffic will bear a very 
strong resemblance to that of steam railways. In this | 
growth the fact may be developed that a comparison | 
between steam and electricity will not always lead to 
the results obtained in the experiments thus far made. 
— Railway Review. 

+ oo —— 
A DEVICE TO HOLD BOOKS IN ORDER. 

A simple form of device, capable of attachment to 
anv book shelf, to antomatically foree the books along 
upon the shelf to close up vacant spaces, while also 
permitting of the replacing of books in orderly ar- 
rangement, is shown in the accompanying illustra- 
tion. It has been patented by Mr. Lewis C. Hunter, 
of Fort Wayne, Ind. The base of the device con- 
sists of a strip of metal bent to form a clamp 
adapted to engage the shelf, and on the clamp, as 
shown in the large view, is secured a yoke, on which is 
pivoted a U-shaped arm, the upper bow section of 
which is bent outward to form a hand hold. On the 
bow section of the yoke is a coiled spring, the extremi- 
ties of which are attached to the U-shaped arm, while 
near the center of the spring the metal is bent out- 
ward to adapt it for engagement at this place with an 
upwardly projecting tongue of the shelf clamp. A 
hasp hanging on 
the hand hold fis 
also adapted for 
engagement with 
this tongue when 
the spring is to 
be held under ten- 
sion while a num- 
ber of books are 
being placed in 
position on the 
shelf. At each 
side of the hand 
hold a board or 
plate is pivoted 
to the U-shaped 








HUNTER’S BOOK SUPPORT. 


arm, this board preseing against the side of the outer 
vook, and thus causing all the books to bear snugly 
against one another. In Pig. 2 is shown another form 
of the device, wherein a perpendicular member unites 
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yoke is seeured to the upper member, the U-shaped 

arm with its plate then extending downward instead 

of upward, and tie plate pressing against the books 

nearer the bottom, to more readily move them along. 
et 
A SINGULAR BRIDGE ACCIDENT. 

On Sunday, April 26, while a train on the Columbia 
branch of the Pennsylvania Railroad was passing 
undera bridge on the Lancaster pike highway, at 
Mountville, a brake beam dropped from one of the 








A SINGULAR BRIDGE ACCIDENT. 


cars, which resulted in a wreck. Two of the cars were 
foreed together endwise, and reared up against the 
under side of the bridge, lifting it off its abutments. 
The bridge then fell upon the railway track and broke 
into splinters. The bridge was 25 years old, of wood, 
of the Howe truss style. Distance from rail to under 
side of the bridge about 22 feet. Fortunately no _ per- 
son was on the bridge at the time of the accident. We 
are indebted to Mr. C. T. Emons,an amateur photo- 
grapher of Columbia, Pa., for the excellent photo- 
graph from which our engraving was made. 
— +o 
AN AUTOMATIC CAR BRAKE. 

The accompanying illustration represents the appli- 
cation on a car truck of a mechanism designed to be 
thrown into gear by the backward or forward motion 
of the car to automatically apply the brakes, holding 
them at any desired degree of tension, while they may 
be instantly released before starting the car. The 
device has been patented by Mr. William S. Fraser, cf 
No. 4 Eighth Street, Pittsburg, Pa. The brake shoes 
are connected by rods with a lever centrally pivoted 
on a cross bar between the two axles, the lever being 
actuated by a screw and burr, the 
screw being hollow and turning 
loosely on one of the axles, At the 
opposite end of the screw is a clutch 
adapted to be engaged by a clutch 
on the axle, the latter clutch being 
actuated by a vertical lever extend- 
ing up through the car platform, 
the operation of the lever setting 
the screw in motion to draw the 
burr along it, thus applying the 
brakes. When the car has stopped, 
or the brakes are applied with suffi- 
cient force, the clutch is disengaged 
from the serew, which then holds 
the brakes in position. In a drum 
on'the cylindrical end of the screw 
is a coiled spring which ia wound 
up as the screw is revolved, the 
spring being then held under ten- 
sion by a clutch adapted to be re- 
leased by a foot lever projecting 
through the floor of the car plat- 
form. To apply the brakes when 
the car is moving backward, the 
upright lever is moved so that the clutch actuated 
thereby engages a clutch on an outer bevel wheel, 
turning loosely on the axle, and geared with two 
other bevel wheels to the screw, whereby the latter 
will be tarned in the same direction as when the 
ear has a forward motion. When theclatch actuated 
by the foot lever is held off while the brakes are ap- 
plied, the spring within the dram immediately throws 
off the brakes on the release of the clutch actuated by 





an apper horizontal member with the base, and the 


the lever extending above the platform. 
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The Sierra Madre Expedition, 

News has been received from the scientific expedition 
which Dr. Carl Lumboltz is now conducting in the 
wilds of the Sierra Madre and Northern Mexico. 

The expedition started from Bisbee, Arizona, in the 
early part of September, and entering Mexico, traveled 
southward through the State of Sonora, with the in. 
tention of crossing the Sierra in the direction of Yanos 
and Casas Grandes. Before entering the mountain 
region, however, the explorers separated for a time, 
and while Dr. Lumholtz, with the main body, pursued 
his intended roate, a detachment under Dr. Libbey, of 
Princeton, made an excursion in a more westerly di- 
rection, covering some 300 miles of territory. From 
Granados the ascent began, and continued steadily 
until, on December 2, the western slopes of the Sierra 
Madre were reached at Nacory, when a northeasterly 
direction was taken. 

Three mountain ranges had to be scaled, the highest 
some 9,000 feet in height, and the magnificence of the 
scenery made a strong impression upon the minds of 
the travelers, who took hundreds of photographs. 
The weather was very cold. There was snow on the 
mountain tops, and men and beasts suffered severely 
in wany ways. One man, a guide, whose health was 
already impaired, succumbed under the strain, and 
his death was a serious loss to the explorers, as he 
knew of ruined pueblos to which be had pledged bim- 
self to lead them. Several beasts also perished. After 
a month of severe exertion the party reached the east- 
ern slope of the Sierra, near Pacheco, and there took a 
well-earned rest. 

The journey had proved a most interesting one from 
a scientific standpoint. Many specimens of birds and 
plants were collected, as well as some important fossils. 

Cave and cliff dwellings were also met with, some of 
these in perfect condition and showing signs of having 
been inhabited by men who had reached a compara- 
tively high stage of culture. In one stairs were found. 
In the largest of these caves remains of a whole village 
were discovered, and in front of it stood a huge “olla” 
(¢. e., Mexican water jar), made of clay mixed with 
straw and very solid, the pottery being eight inches 
thick. This olla was twelve feet in height and twelve 
feet in diameter, and when first caught sight of, 
presented the appearance of a huge balloon. In one 
of the cliff dwellings were found some human remains 
—a complete skeleton, which had undergone some 
process of mummification. 

The plateau on which the party was encamped when 
last heard from is near Pacheco, a few days’ march 
from Casas Grandes. The neighboring country is 
dotted over with many large mounds, some of which 
it was the intention of Dr. Lumholtz to open. Alito- 
gether, the expedition promises well, and there is no 
doubt that Dr. Lumholtz will bring back much valu- 
able information and make many important additions 
to our knowledge of the archeology and the natural 
history of Northern Mexico, past and presenti—Ameri- 
can Naturalist. 
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Athletics in New York, 


There are several highly popular and successful 
clubs in New York City, the aim of which is to promote 
all forms of healthful sports and exercises. One of 
these corporations, the Manhattan Athletic Club, has 
lately erected a magnificent building on Madison 








FRASER’S AUTOMATIC CAR BRAKE. 


Avenue, at a cost of nearly one million dollars. It is 
furnished with a theater, gymnastic apparatus, swim- 
ming and other baths, running course and all kinds of 
paraphernalia calculated to delight the athlete and 
encourage muscular development. The membership is 
limited to 3,000. In addition to its grand city build- 
ing, the clab owns an island on Long Island Sound, 
near the city, used for sporting purposes, and another 
island on the New England coast, where members may 
hunt and fish, 
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Foreign, National, State, and County indebted- 


ness, 

The total and per capita indebtedness of foreign 
nations, the United States, the several States, and 
their respective counties, presented in a condensed 
form, is given in a recent Census Bulletin, prepared 
by Mr. J. K. Upton, special agent of the Census office. 

The indebtedness of the world for 1890 and 1880, as 
far as it has been possible to collect the data for the 
present bulletin, with the amount of increase or de- 
crease, is as follows : 





Debt less sinking fund. 








1880. 
Total debts.... ... $26,917,006,680 $25,818,521.219 
Foreign nations 25,636,075,840 23,481,572. 185 
The United States ... 915,962,112 1.922°517.364 
States and Territories 223,107,883 | 200°226,643 
Counties,....... ° 141,950,845 | 124,105,027 


From the summary published it will be seen that 
relatively the burden of debt falls far heavier upon the 


COALBRCOKDALE 


inhabitants of the principal foreign countries, except 
those of Germany, than upon those of this country. 
France in 1889 had a debt per capita of $116.35, and it 
is understood that this does not include certain annui- 
ties of an unstated but large amount ; Great Britain, 
though slowly decreasing its debt, had a burden at 
that time of $87.79 per capita; Russia, $30.79; Austria 
Hungary, $70.84; Italy, $76.06; Belgium, $63.10; the 
Netherlands, $95.56; while that of the United States 
was but $14.63, and of its indebtedness nearly one-half 
was nade up of non-interest-bearing notes. 

While individual fluctuations in the amounts of in- 
debtedness of the seventy-nine foreign nations reported 
have been considerable during the decade, the aggre- 
gated indebtedness shows relatively but little change, 
especially if compared with the increase of population. 

The public debt of the United States shows a grati- 
fying decrease within the last ten years, the burden 
per capita having been reduced from $38.33 in 1880 to 
$14.63 in 1890. 

The indebtedness of the States and Territories has 
also decreased $67,218,760 during the decade, reducing 
the per capita from $5.79 in 1880 to $3.56 in 1890. It 
should be remembered, however, that of the total de- 
crease of State debt as reported there has been scaled 
by refunding in some of the Southern States about 
$28,500,000. 

The indebtedness of the counties, though increas- 
ing somewhat within the decade, has not kept pace 
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with the increase of population, and the per capita has 
been reduced from $2.47 in 1880 to $2.27 in 1890. 

Aggregating the national, State, and county in- 
debtedness, the per eapita shows a decrease from 
$46.59 in 1880 to $20.46 in 1890, or more than one-half, 
and this decrease has been brought about mainly by 
voluntary taxation. The aggregate surplus receipts 
of another decade like the one just past would relieve 
the country from nearly all national, State, and 
county indebtedness, could they be distributed for 
the purpose. 

2 
COALBROOKDALE BRIDGE. 

In the accompanying engraving is represented one 
of the most interesting bridges in England, It is 
located at Coalbrookdale, and is the oldest cast iron 
bridge in the world. It was erected by Mr. Darby, the 
quondam owner of the Coalbrookdale Iron Works. 
Owing to its novelty, it was for years considered a 
great curiosity, but it now owes its fame to its anti- 
quity and to the fact that it belongs, as Mr. Andrew 
Carnegie said at the late meeting of the Iron and Steel 
Institute, to the genus of “ firsts.” 


It was a bold experiment in a new line, and its/| tion of milk of lime. 





The solution thus obtained constitutes an excellent 
reagent for the purification of the waste waters from 
industrial operations, and also for sewage, its cheap- 
ness rendering it available for the treatment of large 
volumes. 

Its efficacy has been compared with that of the va- 
rious reagents proposed for the chemical treatment of 
waters. It has moreover been tried on many very bad 
waters, such as the River Deule, which receives the 
sewage of Lille, the effluents from starch manufacto 
ries and wool scouring works, the water of the 
Espierre, a brook which receives the waste waters 
from the industrial center formed by the towns of 
Roubaix and Tourcoing, where so many dye and*woo! 
scouring works are located. This latter water, which 
is contaminated with the fatty matters resulting from 
the removal of the natural grease from wool, is a most 
difficult one to purify. 

From the treatment of the water of the Espierre in 
particular, the following advantages, resulting from 
the use of ferric sulphate, have been demonstrated : 

The sulphate of iron, being soluble, effects a more 
complete precipitation than is obtained by the addi 
The cost of the actual] process 


beauty and durability still testify to the ability of its| adopted for the purification of these waters, includ 
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BRIDGE, THE OLDEST CAST IRON BRIDGE 
founder. It was erected in 1779. It consists of five 
curved ribs nearly semicircular in shape and each 
formed of three concentric ares connected by radial 
pieces. It reaches across the Severn with a span of 
100 ft., while it has a total rise of 40 ft. 

It is very light and graceful in design, and has given 
a name to the neighboring town, which has sprung up 
within recent years, and is known as Ironbridge. 

—-> +>. 
The Purification of Works’ Effluents and Sewage. 
BY P. AND A. BUISINE. 

Ferric sulphate has been very little used up to the 
present as an economical reagent for the purification 
of water by manufacturers. 

The cuthors have succeeded in preparing the reagent 
from the residual burnt pyrites from chemical works, 
from whence there is an abundant supply at a very 
low figure. 

By mixing the burnt pyrites with sufficient sul- 
pharic acid of 66° B. to form a stiff paste, and keep- 
ing the mass stirred at a temperature of 100-150° C. 
for some hours, the pyrites become covered with a 
whitish coat of ferric sulphate. When the mass has 
agajn become dry, and crumbles, the acid is almost 
neutralized. It is then only necessary to add sufficient 
water, to obtain a solution of ferric sulphate of the 
strength desired. By working methodically, the py- 
rites may be completely decomposed, and converted 
into ferric sulphate. 
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IN THE WORLD. 
ing a sufficient quantity of the reagent to effect com- 
plete precipitation, did not exceed what lime alone 
would cost. Again, the water purified by ferrie sul- 
phate was perfectly clear, colorjess, odorless, neutral, 
or very slightly acid, while, where lime is employed, 
the water is alkaline, remains colored, possesses an 
unpleasant effluvium, and contains in solution a large 
amount of organic matter, which rapidly becoines a 
source of putrefactive fermentation. 

The precipitate produced by sulphate of iron set- 
tles rapidly, and does not possess to such a high de- 
gree the unpleasant feature connected with lime 
sludge, of rapidly putrefying under the influence of 
heat. 

Moreover, on treatment with 
after drying—the grease which the precipitate con 
tains can be recovered, as the fatty matters (owing to 
the small quantity of free acid in the reagent) exist in 
the deposit in a free state.—L’ Industriel du Nord. 
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Growth of the Hair after Death, 

The body of E. M. Haskell, who has been dead for 
over twenty years, was recently removed from his 
grave, at Northfield, Minn., it being purposed to pat 
the body in another lot. When his body was exposed 
it was found that he had a beard over twenty-three 
inches long. His wife said that before he died he had 
been shaven, and all his hair must have grown after 
barial. 





ek ca 


ede ee 


372 


Scientific American. 





[JUNE 13, 1891. 





= ——- 


Sorrespondence. 





Jet Propulsion, 
To the Editor of the Scientific American: 

I have noticed with deep interest the discussion of 
hydraulic propulsion in the SCIENTIFIC AMERICAN, 
and I hope it will be continued until marine engineers 
grasp the importance of the jet propeller as a factor in 
the near future of marine engineering. I should like 
to have Mr. James S. Parmenter give farther details 
which he bas worked oat, as I believe it would prove 
of value. 

{t seems to me, at the present stage of this subject, 
enough has been learned to determine to what the 
failure of jet propulsion has in the past been due. It 
is recognized that the principle is superior to that of 
the screw propeller, but the pumps employed did not 
produce a jetof water of sufficient power and size to 
make it practical for propelling steamships. The 
proper pump ie really the vital question. 

This settled, the way the jet shall impinge the water 
will settle itself, which I think was partly demon- 
strated by Mr. George G. Caldwell, in 1877. He placed 
a seven-eighths inch jet on each side of the rudder in a 
tug boat, 43 feet in length, and made 10 knots an hour 
with 60 pounds of steam and a No. 7 Knowles pump 
making 180 strokes a minute. He proved conclusively 
that a common nozzle attached to a larger diam eter of 
pipe was the best way to eject the jet, and he also 
proved that the pumping power was the cause of 
failare. 

It is true, as Mr. J. B. Brolaski suggests, that, by of- 
fering volume of resistance to volume of power, the 
best results are obtained. 

This is the whole matter in a nutshell. A pump 
that will provide a practical relation of one to the 
other is the pump that will insure success to hydraulic 
propulsion. It involves a pump that has power to 
give great pressure and, at the same time, a capacity 
to keep up,that pressure. Joun W. HAHN. 

Newton, Mass., May 30, 1891. 

—_—_———————— 0 ea 
Pittsburg and Other Great Cities, 
To the Editor of the Scientific American: 

About two months before the taking of the last cen- 
sus, 1 wrote you a short article, claiming that the 
forthcoming census would show a population in Pitts- 
burg of about 450,000. I was taken to task by Mr. 
* Conservative,” who placed his estimate much below 
mine. The census showed that his figures were as 
much too low as mine were |too high. Yet if Pitts- 
burg figures took in the whole country, as New York, 
Philadelphia, and Chicago do, to raise their figures, 
my estimate would have been 100,000 under the census 
figures. The following extract from one of the daily 
papers gives a reasonable basis for figures and practi- 
ealiy confirms my estimate : 

“The Louisville Courier-Journal turns aside from 
the consideration of tariff reform and silver coinage 
long enough to bring its sagacity to bear upon this 
curious fact, and lays it down as the correct principle 
that the size of a city should be estimated by the area 
of population of which it is the core. Chicago has fat- 
tened her census exhibit by taking within the city 
limits a large slice of the agricultural region of Illinois, 
while the corporation bounds of New York are much 
within the real extent of the city as a center of popula- 
tion. 

“ Taking a section of country about fifty miles square 
about each city, their population ranks as follows : 








Popaiation. Population. 
New York 5,421,000 | Buffalo................. 385,000 
Philadelphia. ..... -1,422,000 | Minneapolis. ... -.. 381,000 
Boston 1,3%.000 | San Francieco.......... 335,000 
Chicago.... . Lao : PTE. wccsecoccccstesss 830,000 
Pitteborg.......... 677.00 | Milwaukee.............. 320,000 
St. Louls neeoee 620,000 | KRaneas City.........««. 906,000 
Cincinnati........ . 0 BE ccccccceesese-oce 289.000 
Baltimore sees 5A6,000 | New Orleans........... 280,000 
Providence ........ ... 882,000 | Lonuieville ............ . 277,000 
Cleveland... ........0s6- 428,000 


“See what a bound toward head Pittsburg makes on 
thie basie of computation, sizing up alongside of 
Chieago and ahead of St. Louis, Cincinnati, Baltimore 
and other places which consider themselves rather large 
towns. The justice of this way of putting the case is 
further confirmed by the fact that it tallies pretty well 
with the showing made by the clearing house returns.” 

Joun T. FINDLEY. 





Pitteburg, May 27, 1881. 


The Adjustment of Damages Arising from a 
Diversion of Water.* 

There is no one feature more essential to the health, 
growth, and prosperity of a municipality than an am- 
pie supply of pure water. Whena city is situated on 
or within a comparatively short distance of a stream 
of fresh water from such a source that it flows through- 
out the entire year through a region in which it is not 
liable to contamination other than a temporary discolo- 
ration by earthy matter washed into it during storms, 
it is customary to lift such portion of the water as is 

* Chae. E. Emery, Ph.D., in the Crank, a publication wened the 1ith of 
each month by the etadents of Sibley College. 





required from the bed of the stream to a distributing 
reservoir by means of pumps operated either by water 
power or steam pumping engines. In some cases & 
stream is available at a sufficient elevation above the 
city to enable the water to be conducted by gravity 
through an aqueduct or pipes to a distributing reser- 
voir at a sufficient elevation above the city to enable 
the distribution to be effected by gravity over the 
greater portion thereof, when water for the higher 
portions is supplied by a subsidiary pumping station 
which lifts a smaller quantity of water either into a 
small reservoir at a higher elevation or into a water 
tower or stand pipe directly supplying water to the 
higher district. In some cases pumps receiving water 
directly from the bed of a stream or from a low service 
reservoir are operated to simply maintain a pressure in 
the whole or part of the distributing pipes of a city, 
and the speed of such pumps regulated merely to sup- 
ply the demand. Frequently the distributing reservoirs 
are at such a height that the water is delivered to the 
mains under considerable pressure and can be utilized 
directly from the hydrants for the extinguishment of 
fires. In the direct pumping systems referred to, com- 
paratively small pumpsare generally kept in motion to 
supply the regular demand and larger pumps started 
(when notice is given by an electric or other signal) 
to deliver into the same mains water at a higher pres- 
sure which can be utilized at the hydrants for fire pur- 
poses. 

In many cases, however, towns, villages, and cities 
are so situated that no stream is available to supply a 
sufficient quantity of water at all seasons of the year, 
in which case it is customary to work back into the 
hills, preferably at a considerable elevation above the 
village or city to be supplied, and to erect a dam across 
the course of the stream in a narrow portion of the 
valley where the hills rise with sufficient abruptness 
to form an artificial pond or lake. In such case all 
vegetable growth should be removed from the soil to 
the elevation of the proposed water level. The pond 
will fill up during the heavy rains in the fall and spring, 
and although the stream supplying the same bea small 
one, the water stored in the pond will be sufficient to 
supply deficiencies during the droughts in the summer, 
when there is little rain, and in the winter when the 
rainfall is congealed and temporarily remains as snow 
and ice on the hillsides. These various operations af- 
fect in different ways, according to location, the rights 
of the owners of the soil. If water be abstracted from 
a stream to supply a village or city, necessarily the 
amount flowing in the stream, below the dam or other 
point where the water is taken, is less in quantity than 
before and the diversion may cause injury to riparian 
owners by reducing the quantity of water available for 
water power or other manufacturing purposes, or in 
extreme cases that required for the proper irrigation or 
regular watering of the land. In very extreme cases 
the navigation of rivers or certain reaches in the same 
may be affected. It is well settled that a riparian owner 
is entitled to the proper ,use of the water as it passes 
his own land, and he may even divert it upon his own 
property so long as he returns it to the stream upon 
his own land, and this, evidently, may include the use 
of water for irrigation where the drainage returns the 
water to the stream. The rule brought from the Old 
World and established by the decisions of all countries 
is: ‘‘A watercourse begins ex jure nature, and having 
taken a certain course cannot (lawfully) be diverted.” 
While not exactly in the line of the present discussion, 
it{may be added that this principle applies not only 
when the water is usefully applied, as for water power 
and irrigation, but also when the water is useless, as 
in case of drainage. Itis an established principle that 
“no man can divert water upon a neighbor's land,” 
and “‘no change can be made in respect to surface 
water to the injury of any other owner.” The dif- 
ference in the two cases will be observed. In the first 
ease the property owner, who wishes to utilize the 
water, would complain, and in the second case other 
parties would complain who do not wish to have the sur- 
plus water from undesirable swamps and low lands dis- 
charged upon their property. It will be seen, however, 
that if a natural watercourse has ever been established 
for the drainage of a swamp or low lands the first prin- 
ciple comes into play for the benefit of the owner of 
such low lands, for the reason that he has a right to 
discharge the water into the natural stream. There 
are also legal provisions by which low lands with no 
natural outlet can be drained across the lands of others 
in regular channels initiated and maintained under the 
provisions of law, and here it may be stated again col- 
laterally that the principles of drainage are somewhat 
modified in large cities, where the health of all is of 
paramount importance, and in which, therefore, water- 
courses are frequently closed and the streams diverted 
and low lands drained under the provisions of law. 

At this time we have to deal only with the question 
of obtaining a pure supply of water for municipal pur- 
poses. In designing asystem of water supply, the first 
problem is to find a proper source. Even though pure 
streams may be near at hand at alow level, it is better 
first to examine all available sources at such an elevation 





that the distribution may be made by gravity. Natu- 





ral lakes or ponds will frequently be available within 
five to ten miles of the place where the water is to be 
used, and if not, particularly if the stream is small, an 
artificial pond, as previously referred to, must be pro- 
vided. When a desirable site is found, the first ques- 
tion is to ascertain whether sufficient water can be ob- 
tained at that point for the purposes required. All the 
water available is derived primarily from rainfall, 
which varies in different localities and in different 
years in this latitude from say 30 to 70 inches per year. 
An inch of water in this sense means that sufficient rain 
falls to cover, to a depth of one inch, the horizonta) 
projected surface of the land, that is not the actual sur- 
face of the hillsides, but the sum of the horizontal com- 
ponents of all the inclined surfaces, or the area of 
an imaginary lake with its surface above the tops 
of the hills. Ordinarily the total quantity of rain- 
fall in a year would cover this projected surface to a 
depth of 40 to 45 inches in this latitude, but even at the 
same place the quantity of water would vary greatly 
in different years, and this possible deficiency must be 
considered in connection with the size of the pond or 
reservoir which it is proposed to build. The quantity 
of rainfall will also vary greatly in different localities 
comparatively near each other, those on one side of a 
hill or mountain having more rainfall than those on the 
other. So it is desirable to base all calculations on 
records of rainfall] taken for a series of years in a par- 
ticular region. 

There must next be determined the proportional 
quantity of rainfall which reaches the streams. In 
very sandy soil in an elevated position most of the 
rainfall would percolate through the soil and feed 
streams lower down the slope; whereas in clay 
soil, or basins in which part of the strata were 
of that nature, a larger portion of the water would 
reach the elevated streams. The quantity would, how- 
ever, in either case, be very much dependent upon the 
kind and quantity of vegetation. A very large quantity 
of water is evaporated from the foliage of the ferns and 
luxuriant bushes which growin swampy land. The 
evaporation from short growths of grass and weeds is 
greater than from tall trees. In addition to this there 
is always a considerable quantity of water evaporated 
from moist earth and quite a large quantity from all 
water surfaces exposed tothe atmosphere. This is par- 
ticularly the case where the air is dry, as it is in most 
inland locations. The quantity of water reaching the 
streams at a given elevation can only be determined 
accurately by actually measuring the rainfall and 
gauging the streams throughout the year for a number 
of years. This is, however, rarely practicable. It is 
generally necessary to estimate the flow. Gauging can, 
however, be made of the summer flow and of the aver- 
age flow as nearly as can be judged by conference with 
the residents of the vicinity. It isin general necessary, 
however, to estimate the flow on a basis of similar con- 
ditions, which requires a study of waterworks reports 
and other information available in similar localities. It 
can frequently be assumed that 25 per cent of the rain- 
fall reaches the streams during the summer months, 
from 50 to 60 per cent during a portion of the remain- 
ing period, and as high as 80 to 90 per cent when the 
ground is frozen, so that it will sometimes be safe to as- 
sume that one-half the rainfall reaches the streams on 
the average through the year. It willrarely be proper, 
however, to assume that so much can be utilized. This 
depends largely upon the amount of storage available. 

One inch of rainfall corresponds to 27,152 gallons per 
acre, and if the average rainfall be 40 inches, a little 
less than one-half of this will furnish half a million gal- 
lons for each acre included in the watershed, which 
should in all cases be measured approximately by trac- 
ing out the height of land on a county map, or from 
actual survey, or something of that kind. On this basis 
one square mile, or 640 acres, would furnish 320,000,000 
of gallons per year, or less than one million gallons 
per day. It may here be stated that under very favora- 
ble conditions with large storage reservoirs an average 
supply of 1,000,000 gallons per day throughout the year 
has been obtained from one square mile, but this was 
on a stream used for power purposes and in which the 
flow was frequently much less than that rate in the 
summer season. This example shows that such a 
quantity can rarely be depended upon for municipal 
purposes, though more than two-thirds of a million 
can generally be secured where the storage capacity is 
ample. 

In calculating the proper size of storage reservoirs, 
the relative winter and sumuter flow must be considered 
separately, much in the same way as above described, 
and it must be remembered that there is an evaporation 
in this latitude of about 25 inches per year from the 
surfaces of ponds and lakes, which in effect decreases 
the amount of water actually available from a particu- 
lar watershed. This evaporation represents an envurm- 
ous quantity of water, but fortunately the loss applies 
only to that portion of the watershed represented by 
the area of the pond or lake and that of the streams 
entering the same. 





THE maximum safe velocity of cast iron fly wheels 
should not exceed a rim speed of 80 feet per second. 
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THE EDISON ELECTRIC ILLUMINATING CO.'s 
STATION IN BROOKLYN, WN. Y. 

The Kdison Electric Illuminating Company, of 
Brooklyn, N. Y., have erected and put in operation an 
electric lighting station which in all its appointments 
ranks with the most advanced works of the kind in 
existence. The steam plant includes a perfect system 
for obtaining as well as for watching and recording re- 
sults. The consumption of coal is brought down toa 
low figure, and perfected apparatus is provided for as- 
certaining exactly what coal is burned. Thus a state- 
ment as to the pounds of coal consumed per electrical 
or mechanical horse power is entitled to the fullest con- 
fidence as being based on accurate weighing of every 
pound of coal consumed and of every pound of ashes 
left. 

The station is situated at 358-362 Pearl Street, Brook- 
lyn, N. Y. It is 75 ft. front and 100 ft. deep. At pres- 
ent it contains fourteen No. 32 dynamos, driven by 
four 800 and three 250 horse power Ball compound en- 
gines. The 250 horse power engines have one 12 in. and 
one 16 in. cylinder, with 22 in. stroke. The 300 horse 
power engines have one 18 in. and one 16 in. cylinder, 
with 25 in. stroke. They run at the rate of about 220 
revolutions per minute. The steam is supplied by 
eight Babcock & Wilcox tubular boilers. The follow- 
ing is the general system of operating the steam plant : 

The coal is received and weighed, and is elevated to 
the floor above the boilers. Thence it is distributed 
to the chutes, which in the illustration are seen lead- 
ing down in front of each boiler. The chutes are pro- 
vided with a valve at the bottom, and are carried by 
scale levers, and connected withascale beam. The 
chute is filled with coal, the bottom valve being shut. 
It is then weighed. In the illustration the scale beams 
can be seen near the right hand range of chutes. The 
weight of the chute is allowed for, so that one weigh- 
ing gives directly the weight of coal. The valve is 
then opened, and the coal falls down upon the floor, 
and is used as required for the boiler. When more 
coal is needed, a chute full is again weighed and de- 
livered. The ashes, as removed from the ash pan, are 
carefully preserved and weighed before being sent 
away. This keepsan accurate watch apon the quality 
of the coal, and gives the basis for actual efficiency 
per pound of real combustible matter consumed. The 
consumption of coal is 2°75 lb. per indicated horse 
power and 3 Ib. per electrical horse power. Indicator 
diagrams are frequently taken. 

The engine and boiler rooms occupy the lower floor 
of the building. There are foundations for twelve en- 
gines, although only seven are now in use. The en- 
gines are belted upward directly to the dynamos, 
which oceupy the floor above them. Sufficient in- 
clination is given to the belting to enable it to grip 
the wheels well. As the dynamos are grouped in a 
double row over each set of engines, the belting runs 
alternately with opposite inclinations, as shown in the 
cut. 

The dynamos are self-exciting and shunt-wound, and 
are built for an output of 575 amperes at 140 volts, but 
in practice are run at 650 amperes at 128 volts. Each 
one thus represents an output of about 112 electrical 
horse power and can supply 1,500 lights, representing a 
total of 21,000 lights in operation. An allowance of 
fifty per cent of idle burners is made in rating, estab- 
lishing the capacity of the works to a 40,000 light dis- 
trict. Each lamp is of 16 candle power, is run at 114 
volts potential difference with acurrent of 0°44 ampere 
nearly. If the amperes of current delivered by a dy- 
namo are divided by the amperes required by asingle 
lamp, the lamp capacity of the dynamo will be given. 
Thus, if 650 is divided by 0°44, the quotient, nearly 
1,500, gives the lamp capacity of the dynamo. 

The Edison three-wire system as used in these works 
and in the district groups the dynamos in sets of two, 
with three wires leading therefrom. One wire runs 
from the positive pole of one dynamo, another from the 
negative pole of the other dynamo. The other poles 
of the dynamos are connected so that they are in series, 
and from the junction the third or neutral wire runs. 
Thus a difference of potential of 228 volts is maintained 
in the system. The lamps are connected from the 
neutral to one or the other wire, so that in a sense the 
lamps are two in series. If the same number are in 
action on each side of the neutral line, no current goes 
through it. If all on one side are in action, then the 
same current goes through the neutral wire that goes 
through the active side wire. Three wires are carried 
everywhere throughout the district, and are so inter- 
connected and tied at all points that an almost uniform 
difference of potential is maintained at all points in the 
region supplied. 

The area thus covered with a network of distri- 
bating mains is supplied at a number of points by 
feeders from the station. Referring to the cut of the 
dynamo room, an elevated regulating gallery is seen 
running down its center. Along each side of this 
gallery heavy copper bars, called “ buses,” in sets of 
three, run. There is a ‘‘ bus” for positive, for negative, 
and for neutral lines respectively. The main wires from 
the dynamos connect with these “buses,” and from 
them the feeders aretaken. The feeders are lines that 
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run to various points in the district without any side 
connections, The drop in all the feeders must be uni- 
form, and is determined by the drop in the longest. This 
is 18 volts when in fall operation. The short feeders 
are calculated of such size as togive the same drop. 

The dynamos, as stated, are shunt-wound. They are 
regulated by hand. Along the sides of the regulating 
gallery are German silver resistance coils, which are 
connected in series with the shunt. From each point 
of connection of the feeders pressure lines are brought 
back to the station and are connected to a Wheatstone 
bridge with galvanometer, the latter immediately 
over the resistance coils. By throwing more or less re- 
sistance into the shunt, the potential at the ends of the 
feeders is kept constant. The galvanometer reads 
zero when all is correct. It is adjusted from time to 
time by a Weston voltmeter. One or more operatives 
are in constant charge of the work of regulating the 
dynamos from the gallery. 

The lamps are charged for at the rate of one cent 
per hour of use, and are replaced free of cost to the con- 
sumer as they fail. The well known Edison meter 
is used to determine the amount of consumption. The 
meter consists of a pair of zinc plates immersed in a 
solution of sulphate of zinc, connected in shunt with a 
resistance on the main circuit,so as to receive an inte- 
gral and definite portion of the current. The zinc is 
dissolved off one plate and deposited upon the other. 
Aman makes the tour of the district at the proper 
time and removes both zinc plates and takes them to 
the station. There they are weighed, and the change 
of weight, which is loss in one and gain in the other 
plate, is of course exactly proportional to the ampere- 
hours, which by division by 0°44 gives the lamp-hours. 
One milligramme of zinc represents one ampere-hour. 
As the voltage of the system is constant, the bills are 
predicated entirely on ampere- or lamp-hours. The 
meters are found to be accurate within two per cent. 
By weighing both plates a check is furnished upon the 
operation of the meter as well as upon the weighing. 
Where electrical current for power is supplied, meters 
are also used. 

To supply the more distant parts of the district 
without entailing too heavy a drop of potential upon 
the feeders, an auxiliary station has been established 
in the upper part of Brooklyn. This station receives 
its electric power from the main station and contains 
its own regulating gallery and system of feeders. A 
special set of heavy leads or transit mains communi- 
cates between the two stations. 

In New York there are now five stations in active 
operation, representing a capacity of over a hundred 
thousand lights. The most recent one is the new 
Pearl Street station, now in process of erection. Al- 
though the building is not half completed, a four. 
dynamo plant, with engines and boilers, is already es- 
tablished in the basement. It must be noted that in the 
Edison system of rating stations a large margin is pro- 
vided for above the stated capacity. Thus the Twenty- 
sixth and Thirty-ninth Street stations, of New York, 
while nominally of 35,000 light capacity each, can sup- 
ply 25 per cent more lamps, so that each station is good 
for a 50,000 or even 60,000 light district. The allow- 
ance for idle lamps cannot be made as liberal now as 
formerly, because lamp consumption is now supple- 
mented by consumption by power users. 





Bleaching Wool with Peroxide of Hydrogen. 


Prepare the bleaching bath with one gallon peroxide 
of hydrogen, four gallons water, and a little ammonia 
—just sufficient to impart an alkaline reaction to the 
bath. (These proportions are open to variation accord- 
ing to circumstances, such as the nature of the mate- 
rial and the degree of whiteness required, a weak bath 
being used for loose fabrics and where only a moderate 
white is required; while a strong bath such as the 
above is used for a good white and for piece goods.) The 
bath must be used in wooden or earthenware vessels, 
and metals should be rigorously excluded. Scour the 
goods in the usual way to free them from grease and dirt, 
then enter them into the bathand work well until they 
become thorougbly saturated. Next gently wring out, 
and pile up in a warm place for six to eight hours. The 
goods must not be allowed to become dry; as long as 
they are moist the bleaching is going on, but it ceases 
as soon as they get dry, in which event the goods must 
be re-entered into the peroxide bath. If after this 
treatment the goods are not sufficiently bleached, the 
process should be repeated.—Textile Mercury. 
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An Easy Sotution.—The Northwestern Mechanic 
is responsible for the following: A man who wanted 
to learn what profession he would have his son enter, 
put him in a room with a Bible, an apple, and a 
dollar bill. If he found him, when he returned, read- 
ing the Bible, he would make a clergyman out of him ; 
if eating the apple, a farmer; and if interested in the 
dollar bill, a banker. When he did return, he found 
the boy sitting on the Bible, with the dollar bill in his 
pocket, and the apple almost devoured. He made a 


politician of him. 
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White Acid, 

“White acid” is a name used by giass etchers to 
designate mixtuves of Irydrofluoric acid with various 
chemicals which are used for matting the surface of 
glass. The discovery of white acid is due to Berzelius, 
who, while engaged in his investigations on the proper- 
ties of glass, made the discovery that fluoride of ammo- 
nia had the property of matting or opaqutng glass. 
Since that time it has been found that other alkaline 
fluorides possessed the-same power, and during the last 
few years this has been taken advantage of on a large 
scale for producing ornaments on glass of the greatest 
beauty. It is employed, principally, for producing 
ornamental figures on door lights, although it is used 
very extensively for decorating glass ware for table 
use, and also for the various sorts of globes used on 
lamps and gas fixtures. Extremely fine effects may be 
obtained on mirrors, and the silvering may be placed on 
either the same or the opposite side from the etching. 

During the last few years, etching on glass has shown 
itself as a formidable rival to the sand biast, the work 
generally being indistinguishabie from that produced 
by the latter, except that acid is capable of producing 
effects of a much greater fineness and delicacy. The 
grinding is much more even and therefore more easily 
cleaned. 

In Germany, where the art has been carried to a 
much higher point of perfection than elsewhere, a 
number of formule for matt-etching are in vse. Within 
a short time some of these have been published in 
various scientific journals, but they all belong to the 
category of what might be called slow acids, and are 
very unreliable and uncertain in their action and pos- 
sess very poor keeping qualities. They are ade with- 
out the ammonia salt and are dependent on soda and 
potash for their action, take a long time to work, and 
are too uncertain for practical use. 

There is no doubt whatever but that the white acid 
compounded with fluoride of ammonia is the best. In 
using other white acids, spots and streaks often form 
in the glass, and these cannot always be removed by 
repeating the etching. With ammonia acids, however, 
any streaks which may appear, either from applying 
the acid unevenly or from imperfections in the glass, 
may be removed by repeated etchings. The following 
recipe is one which is used by several practical! glass 
etchers and is said to give good results. It is of Ger- 
man origin, and the only objection to it is that it is too 
complicated, which objection muy also be raised to 
other recipes from the same source. 

In a corttainer of lead the following mixture is made : 





PT I cbc duddceneccnned+ es scccesconsse 500 parte, 
Fluoride of ammonia (strong).... ........-..6 e005 wo OU 
Sulphate of ammonia...........6- 66+ 0cceeeecnes nae ™ 
DURE BIG a occ csc doce cocssvevcccees ccvcecsesce 100 


This solution is ready for use within two hours and 
may be tested by immersing a piece of clean glass, 
which should get a nice, fine matt surface after five or 
six minutes. 

In practical experience the writer has found that a 
simpler method of preparing the acid than the fore- 
going is capable of giving good results. Besides being 
cheaper, it is possible to recover the materials in it, 
should it for any reason get out of order. 

A container of sufficient size is filled one-third full of 
ordinary commercial hydrofluoric acid. Carbonate of 
ammonia is then added. About equal parts by weight 
may be used. When effervescence has ceased, a suiall 
slip of clean glass is immersed in the mixture and per- 
mitted to remain 6 or 8 minutes. Upon withdrawing, 
it is rinsed in clean water, wiped, and dried. If exam- 
ination shows that it has become evenly translucent 
over its entire surface, the mixture is all right and may 
be used for regular work. If, however, it is deeply 
and irregularly etched, with some parts clear and some 
parts ground, the acid is in excess and carbonate 
should be added. If, on the other hand, the glass 
seems to be only partially affected by the acid, and, 
while being slightly ground all over, is transparent, 
too great an amount of ammonia has been used, and 
acid must be added. 

With a little experience, it is possible to keep the 
balance between the alkali and the acid, so that good 
results can be obtained. All white acids are subject 
to change in their actions from day to day, but in none 
of the recipes the writer has used can it be so easily 
regulated as in the foregoing. Before trusting any 
important work to the action of white acid, the acid 
should be tested with a clean piece of glass, and by 
following the hints given, the acid can be corrected to 
give the proper action. 

In preparing glass for etching, any of the ordinary 
resists may be used. The drawing may be either put 
on glass by means of a ruling pen dipped in asphaltum 
properly diluted ; by means of a brush; or by means 
of the somewhat antiquated process of covering the 
entire plate with Brunswick black and scraping away 
the parts which it is desired to grind. The best method, 
however, is that in which tin foil is used, a description 
of which must be deferred to some future time. The 
design can also be transferred or photographed on 
glass if desired. NICHOLAUS T. NILSSON. 
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THE WORLD'S FAIR BUILDINGS AT CHICAGO. 
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We are indebted to our enterprising contemporary the | by which the torpedoes are arrested or caused to ex- 
plode harmlessly at a sufficient distance from the 




















The designs for the various buildings of the| Chicago Graphic for the engravings. 


Columbian World’s Fair are being rapidly approved : > 
We publish the accepted designs of The Whitehead Torpedo. 





by the committee 


structure to prevent damage, makes it desirable to 
have net cutters. But nothing efficient has yet been 


the Electrical Display Building, the Fisheries Building, 
and the Transportation Building 


The success of the small Chilean gun boats in sinking | produced. There is unquestionably a great field for 
the large war ship of the rebels, the Blanco Encalada, ' the invention of new improvements in respect not only 























ELECTRICAL DISPLAY BUILDING. 
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FISHERIES BUILDING. 





ACCEPTED DESIGNS OF BUILDINGS FOR THE COLUMBIAN EXPOSITION. 


Ground has been broken and the work on the exhibi- 
tion has been actually begun, and will be pushed with 
energy and vigor. The designs for some of the buildings 
are very beautiful, and the lagoon, the bridges, the 
boats, and the columns surmounted by statues of Vie- 
tory and Liberty that will line the approach to the ex- 
hibition from the lake will be novel and very imposing. 





by meansof Whitehead torpedoes has given renewed in- 
terest in that class of missiles. At the naval exhibition 
now in progress in London, the latest improved speci- 
mens are shown, among them an 18 in. torpedo which, 
with a speed of 284¢ knots for 600 yards (a rate of over 
33 miles per hour), carries nearly 200 Ib. of explosive. 
The adoption of nets projected from the side of a ship, 


of torpedoes but naval appliances of all kinds A re- 
markable feature about it is the bluffness of the head, 
showing the advance of ideas in this respect. dn the 
nose of the torpedo is a long striker with a needle 
point, which causes ignition of the.explosive on com- 
ing violently in contact with any hard substance, such 
as the bottom of a ship. 
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A BRemarkable Woman, 


Mrs. Deborah Powers, head of the banking firm of 
D. Powers & Sons and of the great oilcloth manufac-| a 


(THE TRAIN STAFF BLOCK SYSTEM. 
Although single track railways are rapidly becoming 
thing of the past, there are still many such roads in 


turing firm of the same name, died at her home in| thie country, some of which will be changed to double 
Lansingburg, N. Y., on May 28, at the age of 101| or quadruple track roads in obedience to the exigen- 


vears. She had resided in Lansingburg for 
seventy-five years. She left an estate valued 
at two willions of dollars. She retained her 
wental faculties unimpaired almost to the 
very last. 

Mrs. Powers was born in Hebron, N. H., 
on August 5, 1790. For eight years prior to 
her marriage earned her livelihood by tailor- 
ing and spinning. On February 22, 1816, she 
married William Powers, whom she had 
known from childhood, and who was a 
school teacher in Lansingburg. 

Soon after their arrival in Lansingburg, 
Mr. Powers had his attention attracted by a 
piece of floor cloth in the bottom of a car- 
riage, and, having some knowledge of the 
manufacture of table oilcloths, determined 
to attempt the manufacture of the article. 
His experiments were attended with so much 
success that he soon abandoned school 
teaching. Mrs. Powers was her husband's 
ouly assistant for some time, but the busi- 
ness increased so rapidly that more room and 
additional help were necessary. In 1829 the 
building of a large factory was begun. 

In that year Mr. Powers was burned to 
death while making varnish, and Mrs. Pow- 
ers was badly injured while trying to save 
him. Left with two small children and an 
unfinished factory on which a large sum 
was due, Mrs. Powers did not despair. She 
bent all her energies to the continuance of 
the business, with such success that in 1842 
she had a fine business, a large factory free 
from debt, and a large sum of money. Mrs. 
Powers spent hours every day in the office 
and factory until about twenty years ago, 
when she surrendered the personal control of the busi- 
ness to her son. In 1877 Mrs. Powers organized the 
private bank of D. Powers & Sons, and its patronage 
was soon large and lucrative, everybody having confi- 
dence in Mrs. Powers’ ability. It is now one of the 
most popular banks in that part of the State, and 
Henry L. Lamb, at one time superintendent of banks, 
is the cashier. 


by, 
yy 


Li 


eee 
Grub Fungi, 

We lately received from a correspondent in Bolivia 
a specimen of the above, also another specimen of the 
same character from a correspondent in Vermont. We 
submitted both specimens to Dr. C. V. Riley, of the 
Entomological Bureau at Washington, who writes us 
as follows concerning them : 

‘SI have received from your office a letter from Myron 
E. Sprague, Plymouth Union, Vt., also a translation 
of a communication from Marco D. Paredes, La Paz, 
Bolivia, both accompanied by specimens of a fungus 
growing from the larva of a Lamellicorn beetle. Mr. 
Sprague’s specimen was the common white grub fun- 
gus which I have figured and described in the Ameri- 
can Entomologist, vol. iii. (June, 1880), pages 137 to 140. 
This fungus was formerly known 
by the name of Jorrubia mili- 
taris, but is now placed in the 
genus Cordyceps and the specific 
name now given to it is Rave- 
nelii. It infests a number of 
different insects. The Bolivian 
form is very similar; the larva 
is closely allied to the white 
grub, belonging to the same 
series of earth-inhabiting Seara- 
beids. The fungus cannot be 
specifically determined, as it is 
entirely sterile, but it is without 
doubt a species of Cordyceps and 
closely allied to our North Ameri- 
ean species.” 
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Watch Glasses, 

It is interesting to know some- 
thing of the details and labor 
connected with the prodaction 
of these handy adjuncts to the 
laboratory. The glass is blown 
into a sphere about a meter. in 
diameter, sufficient metal being 
taken to give the.required thick- 
ness, as the case may be. Disks 
are then cut out from this sphere 
with the aid of a pair of com- 
passes having a diamond at the 
_ extremity of one leg. There is a 
knack in detaching the disk after 
it has been eut. A good work- 


man will cut 6,000 glasses in a 
day. 





Fig. 2.-SWITCHMAN SECURING A TICKET FOR THE FIRS 
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TRAIN OF A SERIES, 


cies of traffic, while others will forever remain in their 
present condition. Some roads are furnished witha 
double track throughout, with the exception of a few 
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Fig. 3.-THE TRAIN STAFF. 


sections or unimportant branches, which are of neces- 








sity continued on a single track system. 
In proportion to the traffic, more accidents occur) 

upon single track roads and upon single track sections | 

than upon a double track, and this is to be expected 





Fig. 1—OPERATOR RECEIVING THE TRAIN STAFF, 





as 


without some very perfect block system, which will 
prevent the entrance upon a given section of trains 
from opposite directions, and also limit and control the 
number and movements of trains passing in either 
direction. This has been accowplished iu various ways 
by means of electrical devices, mechanically 
operated semaphores, ete., but a simpler and 
more effective system is in use upon the 
Shore Line Division of the New York, New 
Haven and Hartford Railroad, where the 
train runs over several miles of single track. 
The system is as simple as it is effective. Lt 
was brought from Europe some time ago by 
Mr. Charles P. Clark, president of the road, 
and it has been in successful operation ever 
since. For our information we are indebted 
to Mr. Wm. A. Waterbury, superintendent. 

At each end of the singie track section, in 
the house of the switchman, is placed a box 
containing tickets, which are red at 
end of the section and white at the opposite 
end. The box is provided with a lock which 
can be opened only by a key carried in the 
end of a staff upon which mounted a 
plate bearing the words ‘‘ Niantic and New 
London.” The key is movably mounted in 
the staff so that it may be slid out for use, 
or drawn in for protection. Only one staff 
is furnished for the section. 

The mode of operation is as follows: The 
engineer of a train approaching the single 
track section—provided he is not followed by 
another train—upon entering the red ticket 
end of the section takes from the switch- 
man the train staff, and retains it until 
he reaches the end of the section, when he 
delivers it up to the switchwan at the oppo 
site or white ticketend. So long as the staff 
is retained by the switchman no train can 
follow the out-going train, ae the switéhman 
who gave up the train staff has no means 
of opening the box, and cannot, therefore, 
authorize a train to follow the first train, either by 
giving a ticket to the engineer, or banding him 
the staff. If, however, other trains are to follow 
the first one entering the single track section from 
the same direction, the switchman gives to the en 
gineer of the first train a red train staff ticket from 
the box in the switch house; at the same time he 
shows the engineer the train staff, thus indicating 
his authority to dispatch the train and to send the 
second train upon its arrival. If but two trains are 
to pass over the section in the same direction, the 
switchman gives to the engineer of the second train 
the train staff, and it is carried to the opposite end of 
the section and there delivered to the switchman, as in 
the first case. A red ticket will allow a train to pass 
in one direction only, a white ticket being required to 
allow a train to pass in the opposite direction. 

It will thus be seen that until the train staff reaches 
the switchman at the white ticket end of the section 
he cannot admit a train to the section from that end 
without giving the engineer a white train staff ticket, 
or the staff itself, a thing which he cannot do until he 
receives the staff by the hand of the engineer from the 
red ticket end of the section. 

Two trains moving in opposite 
directions cannot the 
same section at the same time 
where this system is rigidly car- 


one 


is 


occupy 


ried out. In this case the engi- 
neers and the ewitchmen are 
made directly respensible for 


the safe passage of the trains. 
This system has been long in 
use in Europe on short lines, 
bridges, etc. It was used on the 
Tay bridge, and has been quite 
extensively adopted in Australia. 
-——_-+_—~9 © oe ___— 
Poisonous Dry Goods, 
The British consul at Chris- 
tiania, in Norway, about four 
months ago forwarded a letter 
calling the attention of the For- 
eign Office to the fact that, owing 
to the English printed fabrics 
containing arsenic, there had 
been a great decline in the quan- 
tity of such goods imported into 
Norway, and the British printed 
cloths were getting a bad repu- 
tation in consequence of their 
containing such a large excess of 
arsenic. This letter was forward- 
ed to the Manchester Chamber 
of Commerce, which procured 
samples of the goods in ques- 
tion, and they were handed over 
to Mr. Ivan Levinstein, who had 
the samples examined, and they 
were found to contain arsenic in 


large quantities. 
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Financial Outlook for Our World’s Fair. 
The appropriations thus far made by sixteen States, 
for representation at the Colambian World’s Fair, in 
Chicago, compare as follows with the amounts appro- 
priated by the same States for the Centennial Exposi- 
tion of 1876 : 





1876. 1898. 

AMBORB. o coccccccccceccecesesesccecocesoccosecs $5,000 $30,000 
Colorado eo eanereescecoonesees 10,000 100,000 
Ge ccaccce<cess checsootensbeeanaes 6 5,000 25,000 
BRBIOMR. . 00. cccvcccccosescoseosooeesece os ee 5,000 75,000 
lowa @ eccescecensessooasoeaesecese se: 6660 20,000 50,000 
BEREMO. .cccesccccscccccece canececeocoqcoooessese 10,000 40,000 
PRIN... cnccstccnt wenwete ababosieenn 50,000 75,000 
TE cktcchs eapensd veunecnouneneeneleen 500 50,000 
Peeccusbesthscpessensecdecaiiie sedetsoduaiia 5,000 50,000 
Blow Mampahias. ..cs .ccoces: ccsecccccdccecceses 16,500 26,000 
a a 24,000 20,000 
GRR sccceccecenance ectcvocersbnatvecsoccsaiel 45,500 100,000 
Weat Virginia. ......0-.- cece coceseesees oa 20,000 40,000 
WIGRREER,. co.cc .cccccccese cocceoceceos. secccesce 2,000 65,000 
Penney! vania secceceecoceces © . 1126,000 900,000 
Illinois : cee 6600800000 SSSSS CCS coees 10,000 1,000,000 
Total. . » enabtindstieeaeeenindunl $1,893,500 $2,045,000 


In Arkansas, Kansas, New York, Oregon and Rhode 
Island, appropriation bills have failed ; in Delaware, 
Kentucky, Maryland, Michigan, Mississippi and 
Nevada, the legislatures have either not assembled, or 
action is pending. These States made appropriations 
as follows for the Centennial : 


Arkaneas coss+ «eve S15,000 | Migsiosippi... ..........+ $5,000 
Delaware P BGED | Teme iscine cvccncccece cose 20,000 
Kanees.... . 10.000 | New York........0.0.... . ooo 
Kentucky « inc cccocecetece ee» 4,000 
Maryland... ......-.000 . 15,000 | Rhode Island............... 7 
Michigan...........0-..+.+. 7.500 | 


The following States, which did not appropriate a 
dollar for the Centennial, have made large donations 
to the world’s Columbian Exposition : 


CalPasGhd. 0c coccescescess $900,000 | North Carolina............ $25,000 
De ais cocmmes ee 20,000 | North Dakota... ..... ... 25,000 
CO 150,000 | Vermont ....... cccccccces 5,000 
Nebraska eee x (kk 100,000 
New Mexico we eosuce || EDT Cin contsencetensaas 30,000 


In 1876 the city of Philadelphia gave $1,500,000; 
Chieago has already voted $5,000,000. The United 
States spent $649,250 and loaned $1,500,000 to the Cen- 
tenvial Fair, which was afterward repaid. The gov- 
ernment has voted to expend $1,500,000 on its exhibit 
at Chicago in 1898, 

These figures show a total “in sight” thus far for 
Chicago of $9,275,000, against the entire amount of 
$5, 166,750 contributed for the Centennial. Of the lat- 
ter, the managers were responsible for the return of 
$1,500,000 to the general government, while it is safe to 
assume that some pretty liberal appropriations will yet 
be made for the Chieago Fair by the several States in 
which favorable action has not yet been taken. 

=a + Oe eS 
Much Work Already Done at Chicago, 

Work on the site selected for the Columbian Expo- 
sition at Chicago was begun about the middle of last 
February, and has proceeded in three stages—clearing 
the grounds of timber, collecting the black earth, and 
then filling in the areas from which the work was 
taken. About seventy acres covered with oak trees 
were cut away from ground five to twelve feet above the 
lake level. Then the black earth of the tract was col- 
lected and spread. Forty thousand cubic yards were 
put on the site of the natural island ; 45,000 yards were 
deposited immediately around the island, and 120,000 
yards on the territory south of the building sites. The 
first work done after the clearing of the timber was the 
filling of the building sites. The ground level or grade 
of the grounds is four and a half feet above datum, or 
about five and a half feet above the level of the lake. 
On the four and a half foot grade are the sites for the 
liberal arta, fisheries, government, agriculture, machin- 
ery, anc electricity buildings. The horticulture, trans- 
portation, and woman's buildings are on the six foot 
level, the machinery and mines buildings on the seven 
foot level, while the administration building is fourteen 
feet above datum, or about ten feet above the grade 
of the grounds. 

The site is practically ready and the contracts for 
some of the main buildings are already awarded. The 
600 acres of uneven park land has been transformed 
into a level plain. The most of the preparatory work 
has been done, except the dredging of the lagoon, the 
canal, and the basin. The landscape gardeners are 
already at work, and the contractors for the build- 
ings can begin operations. The sites for the fisheries, 
government, woman's, horticulture, mines, electricity, 
agriculture, and machinery buildings are completed. 
On another page will be found illustrations of ac- 
cepted designs for some of the principal buildings. The 
sites for the administration, transportation, liberal arts, 
and machinery buildings are progressing satisfactorily. 
When the preparatory work on the grounds is finished 
there will have been handled 1,000,000 cubic yards of 
earth. 

The force which has been at work on the grounds 
since April 1 consists of about 600 men, 225 teams, and 
four dredging boats. Two more dredges will be put on 
soon, and this force is considered sufficient to finish the 
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grounds within the specified time of the contract, 
which expires early in July. The dredges are now 
cutting the lagoon which is to surround the natural 
island. They are operated night and day, the force of 
men and horses being sufficient during the day hours 
to handle the earth thrown up. This earth is used to 
fill in the untinished building sites and the dented 
area of the grounds. The greatest feature of the 
work yet to come is the excavation of the basin and 
canal. This basin will be about 1,500 feet long by 350 
feet wide. It intersects the canal, whick will be a half 
mile in length and 150 feet wide. The banks of the 
canal and basin will be architecturally treated, while 
the shores of the lagoon will be natural and receive 


landscape treatment. 





AN IMPROVED BARREL MAKING MACHINE. 

A simple and durable barrel making machine, de- 
signed to set up and hold the staves in proper position 
while the hoops are being driven on, is shown in the 
illustration, Fig. 2 being a sectional plan view taken on 
a line jast above the middle through Fig. 1. In the 
center of the platform, set on lugs resting on the floor, 
is a vertically arranged shaft having on its lower end a 
wheel with projecting arms adapted to be moved by 
the foot or haud to tarn the wheel. On the upperend 
of the shaft is a platform to support the head of the 
barrel, there being a screw in the upper end of the 
shaft to raise or lower the upper platform as desired. 
On the shaft near its middle is a gear wheel in mesh 
with racks sliding horizontally in bearings on the 
upper ends of posts erected on the base platform, and 
on the outer ends of the racks are ring sections held in 
place by braces adapted to engage the inside of the 
staves. About opposite, on the outside of the staves, 
is a ring supported on radially arranged rods sliding 
in posts extending upward from the platform, the ring 
being open and having lugs or flanges at its ends, 
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DRAKE’S BARREL MAKING MACHINE. 


connected with each other by a bolt, whereby the 
ring may be loosened or tightened on the staves, ac- 
cording to the diameter of the barrel. On the base 
platform is a false bottom, made in sections, adapted 
to be moved inward or outward according to the size 
of the barrel, and clamped in place, the lower inner 
ends of the staves resting against the periphery of the 
false bottom, and being held in engagement therewith 
by an adjustable ring. To press the assembled staves 
firmly in position a tightening device is provided, con- 
sisting of an open ring of spring metal adapted to be 
readily passed over the staves when they are in posi- 
tion. The ring has lugs at its ends, one lug holding a 
pivot for a link carrying in its free end a friction roller 
engaged bya curved lever pivoted on the other lug. 
An inner segment is also attachable to this ring, and 
adapted to be moved inward from it by meansof a 
screw, to adapt the ring to different diameters of bar- 
rels. In making a barrel with this machine, the head 
is placed on the top platform and the ring sections are 
moved to proper position by means of the wheel at the 
bottom, operating the vertical shaft, sufficient space 
being allowed between the outer ring and the ring 
sections for the staves to be passed through, to rest at 
their lower ends between the rim of the false bottom 
and the surrounding ring. The tightening device is 
then applied to draw the staves together and hold 
them until the hoops are driven on, the other head not 
being in the barrel until afterward, or until the bar- 
rel is filled. The machine has been patented by Mr. 
Henry T. Drake, of Wadesborough, N. C. 
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The New York “Herald” Sextuple Printing 
Press. 





The New York Herald has recently installed a sex- 
tuple printing press, built by the well-known firm of 
R. Hoe & Co., of this city. The press is really an ag- 
gregation of three duplex presses. The paper, which 
comes of double the width of a newspaper, is fed from 
three rolls. Each roll, where an eight page paper is in 
question, supplies paper for two parallel series of im- 
prints. The feed device is what constitutes one of the 
most important features of the machine. A small 





roller with endless belt is caused to press against the 
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periphery of the roll of paper. As the roller and belt 
rotate at uniform speed in a direction to deliver paper 
from the great roll, a uniform speed of delivery or feed 
is secured, whatever the diameter of the roll of paper. 
The papers are printed, cut apart, pasted if required, 
folded, counted, and delivered by the press. The speed 
is very high ; as many as 90,000 four-page papers can 
be produced by it per hour. This is twenty-five copies 
per second. The press consumes 25% miles of double 
width paper per hour. It weighs about fifty-eight 
tons. 


eur 


Loftus Perkins, 

By the death of Mr. Loftus Perkins, which took 
place on April 27 last, at Kilburn, the Society loses 
one who took a very active interest in its work, and 
was the representative of a family which has for long 
been closely associated with it. Mr. Perkins’ grand- 
father, Jacob Perkins, an American by birth, who 
spent a large portion of his life in England, was a 
prolific and ingenious inventor. Jacob Perkins took 
out no less than 19 patents in the days previous to 
1852, when each patent cost something over £200. The 
subjects dealt with included steam engines, marine 
propulsion, cooking, the artificial manufacture of ice, 
artillery (the steam gun), and, perhaps the most im- 
portant of all, the method of engraving by pressure, 
by which the identical plates from which postage 
stamps are printed were for a long time produced. 
Jacob Perkins received three gold and two silver 
medals from the Society of Arts, of which he was a 
member, for his inventions. His son, Mr. Angier Mark 
Perkins, was also a member of the Society, and as an 
inventor, hardly less distinguished than his father. He 
developed the system of heating by high pressure 
water, in connection with which the firm of A. M. 
Perkins & Son has long been known. He also applied 
the same principle to the construction of fixed and 
portable baking ovens, which are largely used, the 
latter especially for commissariat purposes. 

Mr. Loftus Perkins, the son of A. M. Perkins, and 
subject uf this notice, possessed his full share of the 
hereditary genius of his family. His most important 
inventions were in connection with high pressure steam 
engines. To him must undoubtedly be given the 
credit of being the pioneer in the use of high pressure 
steam, and indeed the pressures which he used with 
perfect safety have never been attained by any other 
inventor. He appears to have been the first to enun- 
ciate and employ the principle of using steam at a pres- 
sure such as that of 500 lb. on the square inch, and ex- 
panding it several times, so as to obtain a very large 
amount of power from a very small amount of steam. 
One of his engines was placed in the steam yacht 
Anthracite, and after the engine had been made the 
subject of a very careful and elaborate test by Sir 
Frederick Bramwell, the Anthracite crossed the At- 
lantic to New York and returned, steaming the whole 
way—the very smallest steamer which has ever- done 
this. The object of the experiment was to show, in a 
striking manner, the great economy of fuel obtained 
by the use of the Perkins engine and boiler. The high 
pressure engine was, however, not a commercial suc- 
cess, for whether from ill luck, or from whatever 
cause, it did not appear to work satisfactorily except 
in Mr. Perkins’ own hands, or in the skilled hands of 
those trained by him. He also applied the high pres- 
sure engine to traction on common roads, and an ex- 
perimental engine, constructed for the purpose, made 
many successful road journeys. The latest subject to 
which his attention was devoted was the artificial re- 
duction of temperature for industrial purposes. The 
Arktos, or freezing apparatus, invented by him was 
fully described in the fourth lecture of Mr. H. Graham 
Harris’ Cantor course on “‘ Heat Engines other than 
Steam.” The apparatus is one of the class in which 
ammonia is employed, a great reduction of tempera- 
ture resulting from the vaporization of the liquid am- 
monia produced by liquefaction of the gas after it has 
been driven off from its solution by moderate heat. 
The special feature of the Perkins apparatus was that 
there were no moving parts in it. The incessant labor 
which he devoted to the perfection of this invention 
brou,i.. on a severe illness about a year ago, and from 
this he never recovered, though he had the satisfaction 
of seeing the invention in perfect working order before 
he broke down. 

Mr. Perkins was born in 1834. Following the ex- 
ample of his grandfather and his father, he became a 
member of the Society, which he joined in 1877. From 
1881 to 1883 he served upon the Council. Among those 
who know him he was regarded with feelings of the 
warmest, affection, for his kindly nature, his genial 
manners, and his generous character endeared him to 
all with whom he came in contact.—Journal of the 
Society of Arts. 
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THE best way to bore rubber stoppers is to use 4 
sharp-edged brass tube as thin as possible, and lubricat- 
ed with soap and water. The hole will be a little small- 
er than the tube. It may be done by hand, or the tube 
may be chucked ina lathe. The tube is to be rotated 


and pressed against the stopper. 
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Water and Wind. 

The latest news from Germany shows that a definite 
contract has been made for transmitting power elec. 
trically from the falls of the Lauffen to Frankfort-on- 
the-Main, a distance of 112 miles, for service at the 
electrical exhibition which is to be opened at that 
place on June 15. At Hartford, Conn., a similar trans- 
mission of power is successfully made for a distance of 
92 miles for lighting purposes. In several places in 
both Earope and America, electric power is ,transmit- 
ted distances of five to ten miles. 

At Coronada Beach, Cal., a company has invented 
and suecessfully applied an apparatus to a section of 
the surface of the sea, by which its ceaseless motion is 
converted into electric energy ; and this is transmitted 
through a cable to the point where it is needed for the 
usual service of an electric current. 

Thus, not only is the application of electricity ren- 
dering available a multitude of water falls in stream 
and tide which have hitherto been useless for mechan- 
ical purposes, but wind power on every hill top can be 
gathered in by the blades of the windmill, and thence 
conveyed to the more accessible plain. It will not be 
long ere fuel of all kinds may be to a large extent 
superseded in dwellings, and its uses performed in a 
better manner by the new household servant—elec- 
tricity. Thus, possibly, we may be saved from the 
tyranny of the coal mine and the wood pile, and from 
their final exhaustion, by the utilization of an exhaust- 
less power which everywhere pervades the universe.— 
Practical Electricity. 
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AN IMPROVED ORE CONCENTRATOR. 

The illustration represents a concentrator recently 
patented by Messrs. Fred Manuel and Kenneth M. 
Reeves, of Helena, Mont., which is designed to be 
very effective in operation and readily separate the 
concentrates from the tailings. It consists of a conical 
cylinder mounted to rock on a series of longitudinal 
strips on the top of a table, which ean be raised and 
lowered at the small end of the cylinder, where the 
tailings and water are discharged, the pulp being in- 
troduced through a flexible tube from a hopper near 
the larger end of the cylinder, as shown in Fig. 2. The 
two rockers, of which one is shown in transverse sec- 
tion in Fig. 2, have each, in the middle of their under 
side, a V-shaped notch engaging one of the longitud- 
inal strips of the table, whereby the cylinder is re- 
turned to the proper place as it is rocked to the right 
and left, there being also transverse guide strips on the 
table on each side of each rocker. The table, under 
the small end of the cylinder, is raised or lowered by 
eccentrics on a transverse shaft, having on one end a 
belt wheel or other means of turning the shaft, or jack 
screws may be employed instead of the eccentrics, the 
table at its other end being fulerumed on recessed sup- 
ports. At one place on the top of the cylinder are 
brackets, as shown in Fig. 1, pivotally connected with 
apitman, through which, by means of suitable ma- 
chinery, the cylinder is rocked on the strips, giving a 
continued series of jarring motions designed to effect- 
ively agitate the pulp. The small end of the cylinder 
is opened by a gate hung on a lever under the control 
of the operator, and in the cylinder, near this end, is 
arranged a water feed pipe, connected by a flexible 
tube with a suitable source of supply. Segmental and 
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longitudinal perforated pipes, with nozzles, extend 
fron this water feed pipe on the inside of the cylinder, 
whereby the discharge of water in jets is designed to 
aid in the agitation of the pulp. Near the feed water 
pipe is a gate, adapted to be raised or lowered by a 
‘crew rod extending through the top of the cylinder, 
this gate being designed to retain finely pulverized ore 
floating on the top of the water, the lower edge of the 
gate being kept below the surface of the water in the 
cylinder. In a pocket in the bottom of the cylinder is 
“ conveyer screw, the shaft of which has at its outer 
end a ratehet wheel engaged by a spring-pressed pawl 
fulcrumed on a lever, connected by a rod with suitable 
machinery for rotating the screw at intervals. The 
concentrates settling in the bottom are thusffed toward 





1 — 


QSPRs 





the large end of the cylinder, where they are discharg- 
ed through a suitable opening provided therefor, the 
tailings and water flowing out through the gate at the 
small end of the cylinder. 

A SIMPLE AND EFFECTIVE NUT LOCK. 

Iu the device shown herewith, which has been 
patented by Mr. Samuel M. Churchill, of Lawtey, 
Fia., the lock is established by means of a washer hav- 
ing a spring tongue transversely of its face, by which 
the lock is formed. The washer is of a double thick- 
ness, being formed of two metal plates riveted together 
on one side, or, when applied to a wood surface, secur- 
ed by a screw arranged to enter the wood. The plates 
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are of spring steel, the outer plate extending beyond 
the inner one, and this extended portion being partly 
divided from the main portion by a slit. A spring 
tongue is thus formed, in which is produced a curved 
middle portion. As the nut is screwed on or off, its 
corners ride over the curved projection of the tongue, 
forcing the latter down, but when screwed to place, a 
flat side of the nut is made to come in line with the 
slit, allowing the spring tongue to rise and bring its 
curved portion up against the side of the nut. As 
the main portion of the spring tongue does not *pro- 
ject above the washer, there is no necessity to hold it 
down in putting the nut on or off, the operation be 
ing simple and quick, and the locking device auto- 
matic in its action. 
—_———— — +0 + ee 
Facts about Lime and Limestone, 

With regard to the burning of limestone or carbon- 
ate of lime, pure carbonate of lime may be subjected 
to the intense heat of the oxyhydrogen blowpipe with- 
out losing its power of slaking when exposed to moist 
air, a fact but too well known to all who use the lime 
light. Even natural limestones of considerable purity 
can be exposed to the highest available temperatures 
without deterioration of the resulting hydrate; and I 
have myself exposed Buxton limestone to the intense 
white heat of a steel furnace, and subsequently found 
it to slake as well as the same stone burnt in the ordi- 
nary way. Should any of the limestone be insuffi- 
ciently burnt, ¢. ¢., should it still retain its carbonie 
acid, it will not slake, and the lumps can easily be 
separated from that which has been converted into a 
fine powder by the slaking process. The use of wood 
for burning lime has the great advantage that it does 
not introduce the deleterious sulphur 
compounds present in all mineral 
fuels. 

The interesting experiments of Wol- 
ters and other observers have clearly 
proved that the presence of carbonic 
acid is not necessary for the setting of 
mortars, and that mortars will set per- 
fectly well in an atmosphere quite free 
from carbonic acid. No doubt the 
ultimate hardness of mortars is much 
increased by the gradual absorption 
of carbonic acid; but the process is 
extremely slow, and as it requires sev- 
eral generations for its completion, we 
must not rely on it for modern work. 

Dr. Ziureck found a considerable per- 
centage of caustic lime in mortar 500 

years old, and a sample of mortar from 

a bridge over the Great Western Rail- 

way, which was removed last April, 

and was about 50 years old, still con- 

tained 27 per cent of the lime in a caustic state. Air- 
slaked lime does not absorb carbonic acid unless free 
water is present; this has now been known for more 
than twenty years, and yet some persons specify that 
lime shall be newly slaked. 

This is in direct contradiction, both to the practice of 
the ancients and modern scientific observation. There 
is a reason for the use of pulverized marble. Marble, 
even in the finest particles, is crystalline in structure ; 
and it is a fact, well known to chemists, that a particle 
of a crystalline substance will often produce crystal- 
lization, when added to a mass of identical chemical 
composition, but amorphous in structure. It is, there- 
fore, highly probable that the presence of these crys- 
talline particles in mortar may cause the carbonate of 





lime, which is slowly formed, to assume the crystalline 
structure ; and, as this is the final and most permanent 
form of all mineral substances, the result is, no donbt, 
favorable as regards the permanence of the mortar. 

With regard to the admixture of glue with whiting, 
this could hardly be very desirable ; but caustic lime 
would have a very different chemical action on the 
glue. I have used for many years for painting wood- 
work, out of doors, a mixture of blood and caustic 
lime, which mixture is much more desirable than a 
wash of lime or even Portland cement; and yet the 
blood alone is a very unstable substance.— Walter F. 
Reid, FIC. 

iithiel>- ede rw 
The Next Advance in Telescope Making. 

Why, asks the Pall Mall Budget, is it so difficult and 
expensive to construct aun immense telescope? From 
the time of Galileo to that of Clark, steady work has 
been done, and each step has given usa larger object 
glass. The pupil of the eye is one-fifth of an inch in 
diameter, and can grasp but a limited amount of light. 
AW inch object glass will enable the eye to take in 
over 15,000 times more light, and with such a glass the 
moon can be seen as though it were only 80 miles 
away ; but if the size of the object glass could be fur- 
ther increased, the moon would be brought consider- 
ably nearer. To make a large object glass is the diffi- 
culty, and it is only after years of patient work of the 
most skilled men on earth and after repeated attempts 
that one can, be produced which is accurate. Slight 
differences of specific gravity, changes of structure due 
to jarring, strains resulting from unequal pressure and 
changes of temperature, are all capable of ruining the 
wonk. Some one who is anxious to anticipate events 
has asked: Why not replace the glass, which is only a 
medium tranemitting light at a different velocity from 
air, by a properly constructed electric field? It is con- 
ceivable that an electric field 50 feet in diameter could 
be arranged. Just what the nature of this fieid should 
be, with our present knowledge, we cannot say, but 
some day it will be known, and then the secrets of the 
other planets will be ours. Ether (says a technical 
paper) is now paramount with experimentalists ; some 
day it will form the basis of all electrical text books. 
We seem to be on the verge of discovering something 
really great in the world of ether. The early experi- 
ments of Faraday, the marvelous mathematical re 
searches of Maxwell, and the crowning experiments of 
Hertz, all show the intimate relations which exist 
between electricity and light. They have so entirely 
changed our views of science that it has been truly said 
that electricity has annexed the whole domain of opties. 

SIMPLE AERIAL TOP. 

Zip ! up, up, she goes! ‘** There! she’s out of sight!” 
An instant of silence. ‘‘ There she comes ! down, down, 
down, there she is across the street.” In the lively 
scramble a lucky youngster grabs it, and hastening to 
the vender, says, ‘“‘ Here she is, mister.” ‘“ All right,” 
says the vender. ‘I give you a penny every time you 
catch the aerial top.” 

This is a 42d Street scene: ‘‘ Here is your aerial top, 
a regular sky skimmer. You can see it go out of sight. 
Only ten cents.” Meanwhile, in the intervals of the 
jangle, the vender with his bird warbler imitated the 











canary, mocking bird, various animals, and Punch 





AERIAL TOP. 


and Judy. A new comer says, “ I'd like to see it go up,” 
and up she goes, down she comes, and another gamin 
gets his penny for securing the sky skimmer, while an 
occasional passer-by invests a dime in the interesting 
toy. 

The object of so much interest wasa simple three- 
armed wheel punched out of tin, with its arms widened 
at their outer ends and all inclined in the same direc- 
tion, a little spool with prongs at ope end which enter 
corresponding holes in the central portion of the 
wheel, a wire supporting the whole, and a string 
wound around the spool for giving the flier its im- 
pulse. The string is quickly pulled, and the rapid ro- 
tation of this aerial screw propeller causes it to leave 
its prime mover and fly skyward out of sight. 
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RECENTLY PATENTED INVENTIONS. 


Engineering. 

TrRaM Ewneine. — Walter De Sanno, 
Corry, Pa. In this engine a countershaft aligns hori- 
zontally with the axles, there being a sprocket wheel 
connection between the shaft and the axles, while two 
crank shafts are journaled above the countershaft and 
connected with it by gear mechanism, the crank shafts 
being operated by a enitable engine. The construction 
is «vch as to avoid all strain on the driving chains when 
the wheels drop into low places om the track, and the 

qualizing bars which enpport the engine are so arranged 

that the weight of the engine will be equally distributed 
on the driving wheels regardiess of the condition of the 
treck., 


Gas Enarng.—Isaac F. Allman, New 
York City. This engine has a vertical water-jacketed 
cylinder, open at ite upper end and closed at its lower 
end by a head which extends partly into the cylinder. 
In the inner end of this head is a semi-epherical recess, 
while the piston reciprocating in the cylinder hasa 
corresponding semi-spherical recess, so that when the 
piston is in its lowermost position the two recesses form 
a hollow sphere. The piston is pivotally connected 
with a pitman, connected with the crank arm on the 
main driving shaft, and the valve chamber and relief 
valve are arranged on the outside of the cylinder, where 
they can be readily taken off and replaced without dis- 
turbing the cylinder and its piston 


FRED WATER HEATER AND PURIFIER. 

Hamilton A. Anderson and Charies C. McCiaughry, 
Jollet, I, A lateral steam pipe ie attached to a verti- 
cal heating chamber, above which is a condensing 
chamber connected with a water supply pipe, and a 
device conveys water from the condenser in graduated 
quantity to the water-heating chamber, while a series of 
oppositely inciined pilates is arraaged in series vertically 
on which the inducted water may flow and be heated 
by enveloping steam. It is designed that the calcarevus 
matter and earthy imporities will thas be liberated 
from the hot water and deposited) in grains or scales 
upon the plates, to be washed off by the flow of water 
inte the lower part of the chamber, from which the 
eliminated impurities are discharged, the water passed 
tu the betier being heated nearly to the boiling point. 


VALVE OPERATING GEAR. — Carl 


Scientific 


platform, turn tables revolving in opposite directions 
in the turrets, derricks being secured to the turn tables, 
while a bucket-elevating mechanism is carried by the 
turn tables and connected with derricks. 


Puutp DiessterR Linive.—William O. 
Comstock, New York City. Combined with a cylin- 
drica! shel! and circular ledges riveted or bolted thereon 
are non-corrosive lining rings of metal or alloy softer 
than the shell and ledges, each rng supported ona 
ledge, while a joint covering ring is secured at its edges 
over the ledges and upon the edge portions of adjacent 
lining rings. The invention is designed to provide an 
acid proof sectional lining, by the use of a peculiar 
combination of metals, and supported within the shell 
in a novel manner, whereby increased efficiency is 
secured at a moderate cost. 


PAPER CoaTING Macuiyg.—John J. 








Gramm, Berlin, Germany. This luvention relates w | 


ga*, petroleam, or other similar engines, providing.) 
therefor two adjacent closing devices, euch as distri- | 
beating or eiide valves, which may be alternately operat- | 
ed, #0 that when one of the devices ise opened the other 
will be closed, and vice tevea. The valve-operating 
gear consists of a horizontally reciprocable block on 


which is a gravitating vertically rocking bell crank 
lever, there being « yielding trip or catch for the lever 
and a connection between the reciprocable block and 
the way shaf( of the engine. 





BRallway Appliances, 


ApsusTaBLe CAR StRaP.—Benjamin 
FP. Johnson, New York City, This strap bas its apper 
end secured to the longitndinal rod below the car roof 





and its opposite end formed into a loop, with a hook 
and eye for securing the loop to the body of the strap, 
the loop being adapted to engage a keeper, by which the 
strap may be looped ap to enit the height of a tall 
person, the strap being readily adjustable to suit people 
of various heights. 

TROLLEY FoR ELECTRIC RAILWAY.— 


This invention pro- 


John Sallivan, Washington, D. C 
vides a grooved trolley wheel for an overhead electrical 
conductor, the wheel having a thin-edged central circa- 
jar contact portion and two laterally adjacent circular 
toothed portions separated from the contact portion by 
a narrow space. The wheel te designed to break up and 
lmiodge a covering of ice or enow with which the con- 
decting wire may become coated, and secure at al] times 
a perfect mechanical and electrical contact, so that the 
current will be uninterruptedly transmitted to the 


motor, 





Mechanical Appliances, 


Tension REGULATOR FOR BOBBINS. 

Edwin E. Biederman, Brooklyn, N. ¥. This device 
comprises supports for the bobbin, and a rod prvoted in 
the rear with a handle and projecting frame carrying a 
weight resting on the bobbin, with a spring-pressed 
revolable eccentric having a chain connecting it with 
the handle, The object of the device is to regulate the 
tena.on m such a manner tha: it will be practically the 
same whether the bali of twine is wound from a fall 
bopbin or from one which has bat little twine on it. 


PuLuRY. — Joho T. Carmody, Cedar 
Rapides, ftowa, This invention provides a pulley 
desiqned to be strong and durabie, and equally balanced, 
while « may be constructed as a solid pulley or asa 
split pailey. The spokes are clamped at their inner 
ends on the hab and connected at their outer ends to a 
spider ring supporting the palley rim, the hab bemng 
made in two ring sections, one having the bore and an 
exterior annalar flange, opposite which is a ring adapted 
to be fastened by bolts of other means to the flange. 


CaN SoupeERING MAcHINE. — Robert 
Loagie and Joseph Mazroll, Black Brook, Canada. This 
machine has a disk mounted to tarn and rotate the can, 
in connection with «a epider tarning loosely and sup- 
perting the lower end of the can, a soldering iron held 
m contact with molten solder engaging the seam of 
‘he can, with means for imparting a sliding, movement 
to the disk and at the same time ewinging the spider. 
The machine is eimpie and durable in construction and 
designed to do tte work quickly and weil, 


DircHine MAcHINE.—William T. Me- 
Neely, Reno, Ili. This is a machine especially designed 
for use in railroading, for ditching cute, widening fille, 
or ditching the track catside of cata, and is aleo adapted 
for carrying filling to places where sage are to he cor- 
recied. It hae a vehicle body divided into compart- 
menta, over which ‘s 4 lateral:y movable platform con- 
nected to actnating mechaniem carried by the vehicie, 





while horizontally aliguing turrets are carried by the 


Newman, Elkhart, Ind. Combined with the calender 
rolls and reel are coating devices arranged between the 
rolls and reel, in connection with vertically adjustable 
guides or lifting devices arranged to straighten the 
paper on the coating devices. The machine is inexpen- 
sive, and designed to facilitate the waterproofing, wax- 
ing or coating of paper, reducing to a minimum the 
danger of breaking the paper treated. 





Agricultural, 


HARVESTER. — J. C. and George A. 
Cunningham, St. Mary's, Kansas. This is an improve- 
ment on a low binding machine for which several 
former patents have been issued to the same inventors, 
the main object of the present invention being to pro- 
vide for the lifting and tilting of the frame. According 
to the improved constructiun, a lever may be operated 
to raise or lower the frame for cutting the grain at each 
a-distance above the ground as may be required, while, 
when the machine is to be moved from place to place, 
the frame may be raised some distance above the ground 
by means of another lever. 


Straw STACKER.—John Oneill, 
Plainview, Ll. This is an implement adapted for at- 
tachment to and to be carried by thrashing machines or 
separators. A frame is pivoted to swing horizontally, 
and a vertically ewinging conveyer is pivoted in the 
frame, in connection with a line shaft and means for 
operating conveyer belts. The implement is designed 
to be handled generally with less labor than etackers of 
the ordinary construction, and may be manipulated to 
baild a stack at one side of a fence while the imple- 
ment is on the other side, 


MILK STRAINER. — Iris Heimbaugh, 
Montrose, Iowa. This device has a funnel piece flatten- 
ed on one side and with ite edge recurved to afford a 
fit on the side of a cylindrical pail, «prings being adapt- 
ed to engage the ears of the pail and hold the strainer 
on it, while there is a screen in the funnel piece and a 
throat ring on it holding a strainer cloth engaged by a 
sliding band. The device is simple and inexpensive, 
and adapted to be quickly and removably attached to a 
milk pail, to receive and thoroughly strain the contents. 


Miscellaneous, 


ORDNANCE SHIELD. — Patrick Me- 
Mahon, Manchester, Mich, This is a structure mounted 


| on a wheeled frame and designed to be moved in any 


direction upon the field of battle, to serve as a protec- 
tion to the rank and file against the attack of infantry 
avd cavalry. A series of arms extend forwardly and 
vertically from the axle, and these arms support two 
angularly arranged deflecting plates, the lower piate 
terminating within a few inches of the ground, while 
the upper plate is of convenient height to permit 
soldiers in its rear to‘fire over it. The tongue to which 
the team is attached for moving the shield extends rear- 
wardly, and rear jegs rest on the ground to hold the 
shield in proper position. Bullets striking the face of 
this shield will be deflected upwardly over the heads of 
the soldiers behind it, or will be deflected down to the 
ground, The shield is also provided with spear tops as 
& protection from advancing cavalry. 

ick MACHINE. — Thomas J. Lemon, 
New Yorl: City. In a tank having a removable cover 
are mountcd esultable moulds inclosed by a skeleton 
cylinder having spiral walls, there being a gear mechan- 
ism connected with a crank handle for operating the 
cylinder. The moulds are filled with water to be frozen, 
and the tank is filled with chemicals forming a freez- 
ing mixture, when, by turning the crank handle, the 
cylinder is revolved, agitating the chemicals and causing 
them to act rapidly upon the water in the moulds, The 
machine is adapted for making ice on a small scale for 
family use. 


DERRICK.—Foster Milliken, New York 
City. This invention provides an improvement in 
derricks designed to hoist heavy weights, and provides 
means whereby the mast and boom may be of tubular 
shape, while its constraction is such that articles may 
be lifted and carried from place to piace within the 
compass of the boom, in a simple, effective and ex- 
peditious manner. After the load has been removed 
the hoist rope may be readily drawn to receive another 
load, and the ropes are protected from undue frictional 
contact with the guidee or supports. 


CurRTAIN Fixturg. —John J. New- 
baker, Steelton, Pa. This invention provides, as an im- 
proved article of manafactare, a bracket-supporting 
bar having paralle) slots formed inward from and open- 
ing out of its ends, the parallelism of the slot serving 
to prevent the brackets from turning, and the bar being 
adapted to be cut off to fit the window. The bar is also 
preferably provided with end clasps or plates, to em- 
brace and slide along portions of the bar, to which 
they are readily adjustable. 


SusPENDERS.—Henry N. Elliott and 
Edwin L. Bemis, Los Angeles, Cal. A hook plate with 
with a hook on its upper end has also a U-shaped plate 
formed en ie lower end, between the arms of which 
pase the waistband, a rivet made in two parts passing 
through the plates to fasten the waistband in place 
on the plate, while a strip forms at one end a tongue for 
the hook, its lower end being formed into a hook to 
support the drawers, 





American. 


BARREL TRUNDLER.—Ira Lates, Cairo, 
Ul. Pivoted to a saddle board on the upper ends of 
standards carried by a track 1s a pair of curved crossed 
limbs, the outer ends of each of which carry on a stud 
a loosely held disk, on the inner face of which balls are 
held in grooves, in such manner that the barrel may be 
clamped thereby. The barrel may be elevated from the 
ground by depressing the handle ends of the limbs, and 
then moved in this way, or it may be rolled upon its 
chine, the anti-friction disks allowing this to be done 
with but little friction, while affording perfect control 
of the moving barrel. 

Barret Rackx.—John B. Duncan, 
Fayette, Mo. This invention combines a roller truck 
and barre) rack with ao attached adjustable barrel-tilt- 
ing device. 1t is designed more especially to facilitate 
the moving, handling and placing in position of heavy 
barrels, such as barrels of sirup, oils, etc., that have to 
be left on tap. The whole rack or stand may be cheaply 
made, mainly of wood, and is designed to enable one 
man to readily handle a heavy barrel. 

TRAMWAY.—John F. Vinton, Spokane 
Falls, Washington. This invention provides a simple 
and inexpensive constraction by means of which ores 
or other material may be conveyed by gravity. It is 
specially designed for carrying sacked ores, etc., from 
mines located high in the mountains, from which in- 
clines may be obtainable by outlets in the valleys, to 
streams, railroads, or refining mills. 


BicycLE Support. — Frederick G. 
Taylor, Cranston, R. I. This is a brace or supporting 
rod, of simple construction, to be attached to a bicycle 
on either side or wheel, to prevent the bicycle from fall- 
ing over when not in use or when the rider desires to 
rest. The brace is provided with a sieeve fastened to 
the bicycle frame, preferably in a vertical position, a 
rod sliding in the sleeve and having a bandle in con- 
venient reach of the operator, who, by turning the 
handle, with or without dismounting, causes the brace 
to be moved down to proper supporting position. 


GaME CouWTER. — Gustave Deimel, 
Hancock, Mich. This is a base ball game register and 
indicator, in which dial wheels are revolubly supported 
to be manually rotated ina case. The wheels each bave 
two circular rows of figures, each row in groups, one 
row on each wheel showing a numeral at a sight hole in 
the case, indicating the number of strikes made by a 
player, and the other row indicating the number of 
players put out, It is a simple and compact device 
whereby the score can be readily kept and conspicu- 
ously exhibited as the game progresses, 

Norse.—Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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SCIENTIFIC AMERICAN 
BUILDING EDITION. 


TABLE OF CONTENTS. 
1. Plate in colors of a handsome residence on River- 
wide Park, New York City. Floor plans and ele- 
vations. Architect Mr. Frank Freeman. 


2. Colored plate illustrating a row of brick dwellings at 
Newark, N. J., costing about $3,000 each. Per- 
spective elevation, floor plans, etc. E. S. Amer- 
man, Newark, N. J., architect. 

3. Engravings and floor plans of a double residence on 
Washington Heights, New York City. Cost 
$20,000 each. A very picturesque design. 

4. A dwelling at New Haven, Conn. Cost $8,000 com- 
plete. Perspective view, floor plans, etc. 

5. A colonial cottage erected for Mr. C. W. Macfar- 
lane at Elm Station, Pa. Cost $5,300 complete. 
Floor plans and perspective view. 

6. Design of a modern interior. A comfortable hall 
and staircase. 

7. A pictaresque cottage erected for George W. Childs, 
Eeq., in his Villa Park at Wayne, Pa. Cost 
$7,200 complete. F. H. & W. L. Price, Philadel- 
phia, architects. Plans and perspective, 

&. A tower house recently erected at Elm Station, Pa. 
Cost $4,600 complete. Floor plans, perspective 
elevation, etc. 

9. A row of low cost colonial houses erected at Rose- 
ville, N. J. Cost complete $2,000 ahouse. Plans 
and perspective view. 

10. An English cottage erected at Eim Station, Pa. 
Cost about $4,000. Perspective and floor plans. 

ll. Sketch of a farm house recently built in Steuben 
County, New York, at a cost of $695. 

12, Miscellaneous contents: Simphcity in farnishing 
ard decoration.—Weight as a test of strength in 
timber.— Architect of the Woman's Building of 
the Colambian Exposition, Chicago.— Redwood 
for interiors.—The Richmond heater, illustrated. 
—Some new designe in radiators, illustrated.— 
Improved plumbing appliances, illustrated.— Bent 
giass.—Improved woodworking machinery, illus- 
trated.—A strong and light lawn fence, Illustrated. 
~The “ Heatencook” range, illustrated.—The 
H. W. Johns liquid paints.—A new roofing metal, 
illustrated. 


The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies 
% cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Macazmre oF Arcuirec- 
Tung, richly adorned with elegant plates in colors and 
with fine engravings, illnstrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richnese, Cheapnesa, and Convenience 
of this work have won for it the Lanezst Crrcu.atiow 
of any Architectural publication in the world. Sold by 
all newedealers. 


bd MUNN & 0O., Pustisnens, 
961 Broadway, New York. 
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I wish to buy second hand lathes, planers, drills shap- 
ers, engines, boilers, and machinery. Must be in goo 
order. Will pay cash. W. P. Davis, Rochester, N. y. 

Acme engine, 1to5H.P. See adv. next issue, 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. j. 

Billings’ Patent Adjustable Four and Six Inch Pocke: 
Wrenches. Billings & Spencer Co., Hartford, Conn. 

Best Ice and Refrigerating Machines made by Davi: 
Boyle, Chicago, Ill. 170 machines in satisfactory use. 


Steam Hammers, Improved Hydraulic Jacks, and Tu). 
Expanders. R. Dudgeon, % Columbia 8t., New York. 

Serew machines, milling machines, and dril! presses, 
The Garvin Mach. Co., Laight and Canal Sts., New York. 

Tight and Slack Barrel Machinery a specialty. Joh» 
Greenwood & Co., Rochester, N. Y. See illus. adv., p. 30), 

Lathe.—Powerful lathe for sale, 36 ft. long, 50 in. swing. 
Can be seen in operation at machine shop, 38 South s1., 
N.Y. 

W. Trewin, Purchasing Agent, 161 Washington 8t., N. 
Y. City. Reference, Goodyear Rubber Co., 487 Broa:- 
way, N. Y. City. 

For Sale—Compensating watch regulator patent, \. 
595,182, granted December 25, 1888. Address Wm. H. 
Shear, Delmar, N. Y. 

For the original Bogardus Universal Eccentric Mii), 
Foot and Power Presses, Drills, Shears, etc., address J. 
8. & G. F. Simpson, % to % Rodney St., Brooklyn, N. y. 


The best book for electricians and beginners in elec- 
tricity is “ Experimental Science,” by Geo. M. Hopkins 
By mail, $4; Munn & Co., publishers, 361 Broadway, N.Y. 


Air Guns—H. M. Quackenbush, Herkimer, N. y.. 
manufactures different styles of air guns, suitable for 
squirrels, sparrows, or other small game. For targe: 
practice the air gun is specially recommended. Send f.; 
iNustrated circular. 


t# Send for new and complete catalogue of Scientif. 
and other Books for sale by Munn & Co., 41 Broadway. 
New York. Free on application. 


Rise > ae 


HINTS TO CORRESPONDENTS. 


Names and Address mast accompany al! letters. 
or no attention will be paid thereto. This 1s for our 
information and not for publication, 

References to former articles or answers shou'd 
give date of paper and page or number of questior 

Inquiries pot answered in reasonable time shoud 

P d; correspond will bear in mind thar 
some answers require not a little research, and, 
though we endeavor to reply to all either by leticr 
or in this department, each muet take his tarn. 

Special Written Information on matters of 
personal rather than general interest cannot t 
expected without remuneration. 

Scientific American Soeeente referred 
to may be had at the office. ce 10 cents each. 

Books referred to promptly supplied on receipt of 











price. 
Minerals cent for examination should be distinct'y 
marked or labeled. 





(3069) Miss M. 8S. asks: Is there any 
way for women to learn mechanism? I want to inven! 
Have had some good ideas, but do not know how to work 
them out. A. One good method of acquiring a pract:- 
cal knowledge of mechanism would be to visit places 
where machinery is used, watch its operation, and the: 
make drawings thereof. You might begin with a sing « 
cylinder steam printing press, Examine it carefully 
when in motion, fix the form and movemerts of the va 
rious parts in your mind, and at your leisure mak« 
drawings. After that try other machines in the sam 
manner. Perseverance in this practice will let you into 
the secrets of mechanism, and facilitate you in working 
out even difficult mechanical problems. 


(3070) 8. 8. R. asks why it is that in the 
so-called anti-rust tinware rust is prevented on the in- 
side by attaching a strip of zinc to the tin. It can hardly 
be a galvanic action, as it has no effect on the outsick 
when the zinc ie placed inside. A. It changes the ga! 
vanic action from the iron to the zinc. The zinc is 
gradually eaten away. If zinc was on the outside and 
the article placed in water, the effect would be the sam« 


(3071) H. H. D.—The cheapest railway 
we think of is that described in SorentTiric AMERIC 4% 
for December 20, 1890. The rails are of wood. Cos! 
for 144 miles of track, including engine,j$700. The track 
cost $300, and the engine $400. 

(3072) C. B. D. N.—If the nails are 
stained apply a little lemon juice. Ajlittie pumice ston 
in avery fine powder or a little putty powder may |» 
used to polish the nails. This is frequently colore: 
with a decoction of cochineal. Apply with a piece 0! 
chamois skin. 


(3073) F. M. O.—Portland cement one 
part, clean white sand two parts, will make a light col- 
ored mortar, for a sidewalk or other purpose. 


(3074) T. H. H. asks: How can silver be 
extracted from an alloy of tiv, silver, and a trace of cop 
per, amalgamated with mercary ? The article is waste 
dental amalgam, which I wish to get the silver from. A. 
Fuse the amalgam in a crucible with enough carbonate 
and nitrate of soda to keep it well covered. 


(3075) G. 8. M.—It would be impossible 
to identify with certainty the finely comminated herbs 
which you send. However, after a close examination 
with a lens, we venture to say that the greater part of 
the mixture is composed of senna leaves, We also de- 
tect a little dog grass and a few seeds of an umbelliferous 
plant, perhaps angelica. 

(3076) H. B. P. writes : Will you kindly 
inform me what number German silver wire to use for 
resistance box on 110 volt current ? 1 want from 20 to 3) 





ohms resistance without heating the wire beyond ord! 
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This little volume shows a great deal of careful work, 
and will prove of great value to both the professional DESIGNS. 
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PLEMENT, No. 78@. Price 10 cents. To be had at this supply, how to clean the nine, how to clean the Stina, ing. altimore Oe e, Ro ‘xe 4, Bank ef Baltimore 
uge , ete. ustra! » No, ‘okenho suiid- 
Gee cas eee oe mowesentere. Bontal tained in SCIENTIFIC AMERICAN SUPPLEMENT, No, BEN “Q T F F N g CO. Beiiging, Foreign 6 — 3 Tobenhoure Build 





gee. Price 10 cents. To be had at this office and 


echt BICYCLES 


Le Mfrs Price Ours 
W Creecen Safety, bear’gs £0 
75 


=| fieeeeen cet: HB SEPARABLE PANTS BUTTON 


Bee illustrated description of Tallapoosa, Ga., in the 
SCIENTIFIC AMERICAN, May 31, 1800, with iwo pages of 
A FOLPINE Bat BK INS in c. cup. illustrations and description, prepared »y a special cor- 

respondent after two visits to the city. as wei! as many 

Good canes R. Aa Gfacturere: Address other industrial centers in the new South. Since thst 

time the following new tndustries have been loeatec tn 
this Yankee city of the South. 


























Cc, Hitchcock in from Cortland, 
ersascheap.all makes $000 Lineal Feet 0 Foctor, ;’ Buildings, on a ai 
Sate free. Rouse, Hasard & ae: it.. Peoria, Ill. on royalt August 19, hae. i" Line ry » one é 
1 agon KP. A: establishments in the 
ulars, ad sddvees CE Cc ay PSRRRY, Milos City. Montana. Hinges Chale oy 400 te 6 bands. oe. 
laye air Company. from Cortian 

READERS who want a choice Lineal « at Factory Bulidings, manofacturers of 
or Fizon are invited to POCKET KNIFE Fancy Pan Plush Chairs, ete., one of the inrgest 

for our new Catalogue. It is the neatest in the U. 8., to employ 145 to 200 hands. 


co. 
5. A. 





Catalogue ever issued. atime. & LODGE, Madison, q Wm. Howe Ventilating stove Co,, from Corfland, 
: — - N. Y., 1,100 Lineal Feet of Fpotory, palldings, mane- 
‘ater entilating 








; : facturers of the renowned Howe 
WaT en Ae ee acutacture on roy. | Stoves and Ranges, to employ 125 to 200 hands, 

alty, or will buy. Ana earl stamp ’ Apechor pels p Mili: from ty Tenn., 20 

’ *- A ‘acto’ nildings, two stories, wann- 

C. L. NESMITH, Washington, Illinois. | inn ors of all kinds of Woollen Cloths, Blankets, 

etc., to employ 75 te 156 hands, ‘ 
Save Mo Brown Bros. Co., — Atlant Ga., % Lineal 
Bef ~* Feet of Facto Loy i s, cages stories, manufactn- 


rers of Ready- Clot > % eans ani! Overalis, Un- 


THE CALIFORNIA UnITED 


The limtted express for San Francisco, Los Angeles, 
and San Diego, leaves Dearborn Station, Chicago, every 
Gay and runs via the Atchison, Topeka, and Santa Fé 
Railroad. Both Palace and Tourist Sleeping Cars run 
through from Chicago without change, and as the Santa 
Fé is the only line giving this accommodation for all 
California points, it is enjoying a large patronage from 








send for ECO Da — jotbing, ge. to empioy Se A} 100 eee eT bs.000, 
poorsa t 3 4 

A. W.GUMP& CO. Dayton, 0. “nom, building, two miles of the the f40 be tn operation 

New Bicycles a red 

. Taliapooss | a Manufactering Company. Fight 












persons going to the Pacific Coast. It is certainly es- b Selal lee Fiant, to be in operation July 1. 
Bicycles, Guns and Bridge Works. & Linea! Feet of Factory 
tablished as the preferred route. Writers taken in exc’ "Baal . £6 employ 50 to 160 hands, manviactu- 
CHICAGO OFFICE, 212 Clark St. Eins Safety, with rabber tires, Sf OO. ce gt f fron os Rajiroag ang Highwa La aa 
— Bove’ 3 inch tabber ti a at rks, from © hot- 
inch Safety ith ra bia’s and pedals, ity, the. Lithia and Yhalybeate Waters in Lithia’ Springs 


al and introduce them throughout the United 


ness. 8.1 & HEAD NOISES CURED weet “and Shoe Fac tory, Messrs. Horne & Boise 
s Inv three-story Factory, manufacturers of ali styies of 








NICKEL PLATING! 








when oli remedies fail. Shoes, t 1 5 to 150 hands. 
2 ‘ — caly by F. Hiscox, 638 B ways Peay. Welte Certeck of Foundry ane a chi oa t? orks. from Banton, 
xPOLISHING aq FRIALS | «tbo Lien e al Fectof Factory Buildings manufac: 
EST | —*}- achinery. Eng anc wa, to employ 

- NWATION AL BANKS THE HIGH 20 to 40 hands. 7 
LE EVE 1 sTHNEII. repent igaye mte "Beet ot Factory "Sclaingn manufacturers of choo! 
CHALMERS “SPENCE CO. Chureh Furniture _ Fine Cabinet W ork, to em- 














‘@ LIE ac! . 
Oa Ate || TUBE CLEANER Oia i Livery 8 Now Tor ae tong 
Sy in 1,100 tineal I Feet mt mildin, 3. to. oreet Mills 

and 


: ber al oC: the city, to. supply & em cl yt } 
NICKEL SALTS, mad 





er contract to commence 





ROUCE \ yaad vetore July 1° © istempioy 156 te 400 hands. 
nett wa . The above ManuTacturing industri ta 
Oo areING WHEELS, nl SATTERIS LL pee eee aaa 
g { rel °) Ti ( . Te ; : ing to 
poh HARRINGTON & KING PERFO! Al Ne ) 70 








PLATING OUTFITS. 
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WModvertisements. 


ineide Page, cach insertion - - 75 cents a line 
Hack Page, each tneertien - - - - $1.00 a line 

The above are cbhargos per agate line— about sight 
words per line. This notice shows the width of the line, 
and \# set in agate type. Emgravings may bead adver- 
tisewents at the same rate per agate line, by meagure- 


ment, at the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning te appear tn the following week's tasue. 





OVERMAN WHEEL ©0., Maxers, 


CHICOPEE FALLS, Mass. 


BOSTON WASHINGTON, OCNVER. SAN FRANCISCO. 


A. G. SPALDING & BROS., Sreciat Acts. 


ChiCaeO 


WEW YORK PHILADELPHIA, 


THE 


DP “HANDY” 


GATE VALVE is the sim- 
plest and best vaive for low / 
} eg steam and hot water 
cating purposes. Cost much 
less than any other gate valve. | 
Luakenheimer Brass Mfg. Co. 


-IT &. Sth St. Cinciniatl XY 






Vanted 5,000 Sawyers SA 
SAWS “restr to Ww: 
“1 us their full address for a copy of Em- 
A: orson's [2 Book of SA WS, new ISW edi- A 
tien. We are first to tutroduce NATURAL 
GAs for beating and tempering Saws with 
W wonderfal effect upon improving their qua- 
ough ness phn us to reduce 
Address EMER iN, SMITH 
Limited), Beaver Falls, Pa. 


lity and 


S$ rv. 
NEW KODAKS 


“ You press the button, 
we do the rest.” 






Seven New 
Styles and | 
Sizes 
ALL LOADED WITH 
Transparent 
Films. 
For sale by all Photo. Stock Dealers. 


THE EASTMAN COMPANY, 


Send for Calaiogue, 


Cerri 


ROC CHESTER, N N. 
Engine ASF Planers, 3 TOO Ferret 
Lathes, etc Send for Catal 


The Gendes Mach. e., Torrington, = 


PATENT STEAM-PIPE CASING | 
i itnqncull Witaitn Pipes 


A. WYCKOFF & SON, 


116 Rast Chemung Place, 
ELMIRA. N.Y. 








Twe staves remove! t shew lining 
between trshte and om sane ermy on 


PATENT JACKET KETTLES 


Piain or Porcelain Lined. 

Tested to 0 I>. pressure. Send for Lista. 
BARROWS-SAVERY CO 

&. Front & Reed Streets, Phi ladeiphia Pa. 


wer — . ‘ 
DEVELOPMENT OF A MERICAN 
Blast Furnaces with apecial reference to large Yields.— 
By James Gayley. A dere ription of some of the princi- 
pel Dbiest furnaces in the sited States, showing the 
changes in design and practice by means of which ex- 
traordiaarily large yields have been obtained in the last 
decade With gures. Contained in SCIENTIFIC 
AMBRICAN SUPPLEMENT, Bo. 776. Price 0 cents. To 





be bad at this office and from all newsdealers. 
Combined Turn Tabies & Motor 
a ea - ——_ — * 





We want good Selling Agents for Store Fixture Novelties. 
Battery Motors eurprise electrical experts, $10.00 per 
day mais, Stamp for catalogne 





ELECTRIC 


SUBMARINE, + + + # # 


RUBBER BELTING 


—ESTABLISHED 1855.— 

Sole Manufacturers of the Celebrated MONARCH and 
MALTESE CHOSS RED STRIP and MOHAWK 
brands of RUBBER BELTING, 

THE GUTTA PERCHA AND RUBBER MFG. CO. 
Para Building, 35 Warren St., New York. 


San Francisce. Portiand, Oregon. 


COMPTOMETER 





Beston. 


Chicage,. 





TH EC OPYING PAD—HOW TO MAKE | 


and how to use; with an engraving. Practica) directions 





how to ‘the gelatine pad. ‘ond also the aniline ink 

by which the copies are made, how to y the written 

letter to the how to take ont coples of the letter. ARIT 
‘ “ontained in § UPPL. auEsT. a : 


“IENTIFIC AMERICAN 
Price 0 cents. For sale at this office and by al 


| new sdealers in in all parts of the country. Solved rapidly and accurately 


by using i COMPTOMETER. 
Saves 40 per cent. of time. 
Entire relie? from mental 
strain. Adapted to all com- 
mercial and scientific compu- 
tations. Send for circular. 


FELT & TARRANT MFG, CO., 52-56 Illinois St,, Chicago. 


- Highest 
AIR BRUS gold medal 
award by Franklin Institute as 
a legitimate Art Tool. Invalu- 
able to crayon and water color por- 
trait artists = Ptochinical ef eo 
tim ives finest technical effects. 
allt’ BRU 18H MFG. CO., @ Nassau St. Rockford, | Il. 


7™* Motor of (9% Century 


Can be used Any Pisce, to do Any 
Work, and by Any One, 
er! No Fire! 
Ashes! No Ganges! No Engi- 
neer! A perfectly safe Motor 
for all places and _— Cost 
of operation abow cent an 
hour to each indicated ) horse pow- 
er. ¥or circulars, etc., address 
mixin tt GAS ENGINE 
x lds, Sterling, Ill. rling, Lil. 















CATALOGUE 


%{ to SD H. P. 





POPE MFC. CO., 77 Franklin Street, BOSTON. 


Snat Boe: 12 Warren &t., eS Saye 
, CHICAGO. Pectery, HARTFORD. 


HE PENNA. DIAMOND DRILL & MFG. CO. 
BIRDSBORO, PA., Builders of High Class 


Steam Engines. Diamond Driiling and General | 
Machinery. Fiour Mill Rolls Ground and Grooved. 


Economy, Reliability, 
Simplicity, Safty. 








Leland, Faulconer & Nerten Co., Detroit, Mich 


Atkinson “Cycle”’ Gas Engine 


Uses leas gas per H. P. than 
any other. 
Has a working stroke at every revolu- 
tion of the crank. The stead- 
jest, most economical, and 
Tel. easiest to start of any gas 
engine made. 
R| CE Ay Henry Warden, Manuf’. 
& WAIT) | 14 Allegheny Av., Phila., Pa. 


SIEMEN'’ ‘St +*CABLES. 


TELEGRAPH, 


UNDERCROUND, + + * TELEPHONE, 
INTERIOR, + ELECTRIC LICHT. 


Manufactured under authority of 


SIEMENS & HALSKE by THE EDISON GENERAL ELECTRIC CO. 
at their SCHENECTADY WORKS, 


Estimates furnished on application. 


Wire nies Edison General Electric Company, 


EDISON BUILDING, Broad St., NEW YORK. 


"ASBESTOS 
STEAM PACKING 


Boller 
Bullding ine Pelt” Linnie Paes Paints, he 
ORSCRIPTIVE PRICE LIST AND SAMPLES SENT FREE, 


H. W. JOHNS MFG. CO., 87 Maiden Lane, N.Y, 
























COMPLETE F STEAM PUMP 


10 SIZES FROM £7 
rwir 


ivr rii\ 
WC WELLS 

















CATALOGUE FREE TO ANY ADDRESS. S 


ODELS anpd GEAR 





THE AMERICAN BELL TELEPBOW 6 





95 MILK ST,, BOSTON, MASS. 


This Company owns the Letters Pateut 
granted to Alexander Graham Bell, Mareh 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 





PERCUSSFON DRILLS 


Marvin System of Percussion Tools, 
Drill cuntains no commutator 
Bor moving contacts. | 












All cireuits are protected in clos- 
@d metallic cases, 

More ccopomical, simpler, and 
mcre easily handled than steam or 
air drilie 

Rafe and rehable. Not affected by 
moltstere, dampness, or dripping | 
Water 

Weight of drill, with tripod, 


about 4D poands 
Speed of drilling In 
hard granite, 2 in. hole, | 
2 inches per minute. 
Send for dracriptive 
pampAlet and prices. 
Edison Geveral 
Electric Ce. 
7 Edison Building, 
Broad &t.. New York. 


ARTIFICIAL INCUBATION.—A DE- 
sertytion of the French process of raising chickens. 
Whh 7 Sgures. Contained in SCIENTIFIC AMERICAN 
fUPrPrLeMent, No. 775. Price cents. To be had at 
this office and from al! new sdealers. 





| by the above patents, and renders each 


| thereof, and liable to suit therefor. 


fringes the right secured to this Company 


individual user of telephones not furnish- 
ed by it or its licensees responsible for such | - 
unlawfal use, and all the consequences BL 








RINT ie sere gow 


T. H. MOCOLLIN & CO., 1080 Arch Street. nie 





Limited 





| 
Joun H, Cugrven, J. D. ( ‘ 

’ Wath Banioy Seovtarg. "°™™* “mre. 15 Park Row, New York. 
OLDEST and LARGEST Manufacturers in the United States of 


Vulcanized Rubber F abrics 


For Mechanical Purpeses. 


Rubber Belting and Hose. 


SOLID VULCANITE EMERY WHEELS. 
RUBBER CUSHION BICYCLE TIRES .p)t6i29 W2Neus. 





















[JUNE 13, 1891. 














SCIENTIFIC AMERICAN SUPPLE- 


MENT. 











NEW ms 


New Grade, $1060. 
CUSHION Tikes and TANGENT 
SPOKES. 





Send for Catale and Second- 
Hand List 


Also Sole New England Agen 


LiFTLE GIANT 


PRICE, $35.00, 
Only Boy's Safety with a 
Spring Fork, preventing in- 
jury to young riders from 
* jar and vibration. 
107 Washington St, 
BOSTON, MASS, 






WM. READ & SON 


TEE 








ESTABLISHED 1946. 
The Most Popular Scientific Paper in the World 





Only $3.00 a Vear, Including Postage. 
Weekly—52 Numbers a Year. 


This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventiens and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, en ey Archi- 
tecture, Agriculture, Horticulture, Natural History, 
ete. Complete list of patents each week. 

Terms of Sabscriptieon.--One copy of the SCIEN- 
TIFIC AMERICAN will be sent for one year—2 numbers— 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dellars by the 
publishers; six months, $1.50; three months, $1.00, 

Clubs.—Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Address 
all letters and make all orders, drafts, ete., payable to 

MUNN & CO., 361 Broadway, New York. 
—— 
THE 


Scientific American Supplement 


This is a separate and distinct publication from THE 
SCIENTIFIC AMERICAN, but is uniform therewith fn size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers, 
and accompanied with translated descriptions. Tur 
SCIENT(FIC AMERICAN SUPPLEMENT Is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in al! 
the principal departments of Science and the Usefu! 
Arts, embracing Biology, Geology, Mineralogy, Natural 





facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Fico y, Biography, Medicine, 
etc, A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are {llustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year; or one copy of the SCIENTIFIC A™- 
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies, 10 cents. Address and 
remit by postal order, express money order, or check, 

MUNN & CO., 361 Broadway, New York, 

Publishers SCIENTIFIC AMERICAN. 


—_——_o—__——- 

THE SCIENTIFIC AMERICAN ARCHITECTS’ AND 
BUILDERS’ EDITION is issued monthly. $2.50 a year. 
Single copies, % cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; forming 4 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors, and with other fine 
engravings; illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all news- 
dealers. $2.50 a year. Remit to 

MUNN & ©O.,, Publishers, 
361 1a f New York. 
G INKS 
ESS ink. Tome and Lomb 
i Hoge Stop. Duane, New ork 
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